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ANMERKUNG ZUR ENTSCHEIDUNG UBER DIE ERTEILUNG 
EINES EUROPAISCHEN PATENTS (EPA Form 2006) 

1. EPA InformationsbroschQre l^ationales Recht zum EPQ" 

Diese BroschQre enthdit nOtzliche Infbrmationen zu den formalen Erfordernissen und den Handlungen/die 
vor den Patentbehdrden der Vertragsstaaten vorzunehmen sind, un> Rechte in diesen Staaten zu erlangen. 
Da diese Handlungen einem stdndigen Wandel unterworfen sind, sollte in>mer nur die neueste Ausgabe der 
BroschQre benutzt werden. Nachtrdgliche Inifbrmationen werden \m Amtsblatt verdffentlicht. 

2. Ubersetzung der europifschen Patentschrift nach Artikel 65(1) des EuropSischen PatentOber* 

einkommens 

Sie werden erneut darauf hingewlesen, dass bestimnr^te Vertragsstaaten nach Artikel 65(1) EPO eine Ober- 
setzung der europdischen Patentschrjft verlangen; hierauf wird in der Mitteilung gemdss Regel 51(6) ver- 
wiesen. Die Nichteinreichung dieser Obersetzung kann zur Polge haben, dass das Patent in dem 
betreffenden Staat/ln den betreffenden Staaten als von Anfang an nicht eingetreten gilt Weitere 
EInzeiheiten entnehmen Sie bitte der ok>en genannten BroschQre. 

3. Zahlung von JahresgebQhren fQr europaische Patente 

Nach Artikel 141 EPU kdnnen 'nationale"" JahresgebQhren fQr das europSlsche Patent fQr die Jahre erhoben 
werden, die an das Jahr anschilessen, in dem der Hinwei s auf die Erteiiung des europdischen Patents im 
'Europdischen Patentblatf k>ekanntgemacht wird. Weitere Einzeiheiten entnehmen Sie bitte der oben 
genannten BroschQre; 



NOTE RELATING TO THE DECISION TO GRANT A 
EUROPEAN PATENT (EPO Form 2006) 

1. EPO information Brochure 'National law relating to the EPC^ 

This brochure provides useful information regarding formal requirements and the steps to be taken before 
the patent authorities of the Contracting States in order to acquire rights in those states. Since the necessary 
steps are subject to change the latest edition of the brochure should always be used. Subsequent inform- 
ation is published in the Official Journal. 

2. Translation of the European patent ispeciflcatlon under Article 65(1) of the European Patent 
Convention 

Your attention is again drawn to the requirements regarding translation of the European patent specification 
laid down by a numt)er of Contracting States under Article 65(1) EPC, to which reference is made in the 
communication under Rule 51(6). Failure to supply such tran8lation(s) may result In the patent 
being deemed to be void ""ab Initio'' in the State(s) in question. For further details you are recom- 
mended to consult the above-mentioned t>rochure. 

3. Payment of renewal fees for European patents 

Under Article 141 EPC "'nationar renewal fees in respect of a European patent may be imposed for the years 
which follow that in which the mention of the grant of the European patent is published In the ''European 
Patent Bulletin'". For further details you are recomnr>ended to consult the above-mentioned brochure. 



REMARQUE RELATIVE A LA DECISION DE DELIVRANCE 
D'UN BREVET EUROPEEN (OEB Form 2006) 

1. Brochure d'information de I'OEB Droit national relatif & la CBE" 

Cette brochure fournit dutiles renseignements sur les conditions de forme requises et sur les actes k ac- 
complir aupr&s des offices de brevet des Etats contract ants aux fins d'obtenir des droits dans les Etats con- 
tractants. Etant donn6 que les actes indispensat>les sent susceptibles de modificatlonSp il serait bon de tou- 
jours consulter la derni^re Edition de la brochure. Toute information ult6rieure est puk)lite au Journal Offi;- 
del. 

2. Traduction du fascicule du brevet europ6en en vertu de rarticle 65(1) de la Convention sur le 
brevet europ6en 

Votre attention est de nouveau attir^e sur Tobligation faite par certains Etats contractants, en vertu de 
t'article 65(1) CBE, de fournir une traduction du fascicule du brevet europ6en. d laquelle il est fait r^f^rence 
dans la notification ^tablie conform^ment d la regie 51(6). SI la(les) traductlon(8) n'e8t(ne sont) pas 
fournie(s), le brevet europ^en peut, d6s I'orlglne, §tre r6put6 sans effet dans cet(ce8) Etat(s). 
Pour plus de details, nous vous renvoyons h la brochure susmentionn^e. 

3. Paiement des taxes annuelles pour le brevet europ6en 

Confbrm6ment d Tarticle 141 CBE, les taxes annuelles 'nationales' dues au titre du brevet europ6en peuvent 
Stre percues pour les ann6es suivant celie au cours de laquelle la mention de la ddlivrance du brevet euro- 
p6en est publi6e au ""Bulletin europ6en des brevets'. Pour plus de details, nous vous renvcfyons d la bro- 
chure susmentionn6e. 
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EP 96 91 0483.5-2110 
Human Genome Sciences, Inc. 
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This is In reply to the Rule 51(4) Communication Issued on February 1 7, 2003: 

1. We request the correction of the following grammatical and typographical 
emjrs on page 1 of the claims set: 

claim 1(f). last line : delete "and" after " ■ respnnfift!"! . 

claim KoV last line : replace " "with and 

claim 1lh\ last line: insert "and" after ■ raspnnRa " 

We enclose correspondingly amended page 1 of the claims set. 

2. Applicants declare their approval of the text as specified in the Rule 51(4) 
Communication provided that the amendments requested above, will be 
accepted. 

3. Furthennore, we herewith enclose the Gemian and French translations of the 
claims as allowed. 
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4. It is requested that 3 copies of the printed patent specification be supplied 
together with the Certificate for a European Patent. 

5. Fees payable to the EPO: 

Fee for grant and printing (64 pages) EUR 1.145,00 

Fee for 3 printed patent specifications *" EUR 12.00 
Total EUR 1.157 on 

The deduction of the total amount in EUR is to be made upon receipt of the enclosed 
debit order from our deposit account No. 2800.0321 at the EPO in Munich. 




Amended page 1 of the claims set 
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French claims, in dupl. 
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91 0483$ 
Human Gehoifn0 Sciences, Inc. 

PATiNTANSPRUOMi 

1 . Polyhucieotid, ausgewdhit ^us cl6r Onippe be$tehehd aius 

id) f>dJyhuei60tideh, die rfiindestehs die rdifd t=^orrn des Poiypdptids 
codierSn, das die ab^eieitete Anfiinosaiireseqiiehz wie in Figur 1 od^r 2 
dargestellt ha^ 

(t)) RolynuqfeQtlden mit der codierehdeh Sequehz wie in Pigur 1 bddf 2 
dargest0iiti dib mihdeStens die reife Form des PoiypeptidS dddier^h; 

(c) PQlyhuciledtiden, die das Pblypeptjd mit der Amlhosaiiresequehz 
mihd^sfehs der reifeh Font) des Polypeptids codieren, das von der 
cl^fsIAi dl0 in ATGC 97377 odef ATOC 97457 entlialten ist, codieit wird; 

(d) Pdlyhudieotidgil riilt det codierenden Seqiiehz dei* cDNA, dlel in ATOC 
97177 dde^ ATCO 97457 enfhaiiten ist, dib mihdest^ris die reife Fdriri 
des P'oiyp^piids codleif^n; 

(e) PdlyHUdl^Qtideii, eind AnfiiriOSdUfiese^iJerii dodi^r^h, di$ vdil 
Polyhucieotid auS (a) bis (d) qodieft Wifdi wobei 1 bis 5 Oder 5 bis 16 
AmiiioisliUi'@fi in beliebiger KOnibiilatiOiri sub^ituiert/ entfemt Oder 
I1inzii|e!fu^ w^rdeh; 

(0 PQlyllu0:le0tld@h, eih Pbiyp^ptid codierfri, das eih Fragrnerit eifi^l 
Polypepti^ iTiit Bi^ef Llhgd. von mihd^stehs 30 ddSf mihdestliiS Sd 
AiTiifidsluiferi umfas^f, dd§ eirtdm i^'oiynMQi^^tid m bit (d) 
(Mm W0b^i d$§ Frngin^fit in d^r Ug^. i$t« ^101 MUmnM 2u 

SfirhLillereil; 

(g) Poiynuqleoildin wie. in ii) dellnl^rt, fiinktiml ftiit eirl^r heMog^n 

regulaitQnSOhejl Seqiiehz verbUriden Sihdj 
(H) PolyfiUcl^otid^n, die tTiindestens zu 70% rnit ei.n#m POIynucliOtid aus 

(a) bis: (d) ideiitisch sind uhd die ejh Polypeptid cOdleireh, daS. in ddr 

Ui09. ist. eine [(TimUhahtwort zu stifnujlefeh; uhd 
(i) F^oiyhiicleotid^rfi die eih Polypeptid cddiifigrl. das mihdesteiis zii 7d% 



mit einem Polypeptid identisch ist, das von einem Polynudeotid 
aus (a) bis (d) codiert wird; 
Oder der kbmplementare Strang eines solchen Poiynucleotids. 

Polynudeotid nach Anspruch 1 , das eine DNA Oder RNA ist. 

DNA nach Anspruch 2, die eine genomischei DNA ist. 

Polynudeotid nach einem der AnsprQche 1 bis 3. das mit einem heterologen 
Polynudeotid fusioniert ist 

Vektor, der das Polynudeotid nach einem der AnsprQche 1 bis 4 enthalt. 

Vektor nach Anspmch 5, wobei das Polynudeotid mit 
Expressionskontrolisequenzen funktlonell verbunden ist, die die Expression in 
prokaryontlschen oder eul<aryontlschen Wirtszellen gestatten. 

Wirtszelle, die mit dem Polynudeotid nach einem der AnsprQche 1 bis 4 oder 
dem Velctor nach Anspruch 5 oder 6 genetisch verandert wurde. 

Verfahren zur Herstellung eines Polypeptids, das in der Lage ist, eine 
Immunantwort zu stimulieren, wobel das Verfahren die folgenden Schritte 
umfasst: Zuchten der Wirtszelle nach Anspruch 7 und Gewinnen des von dem 
Polynudeotid codierten Polypeptids aus der Kultur. 

Verfahren zur Herstellung von Zellen, die in der l^ge sind, ein Polypeptid zu 
exprimieren, das in der Lage ist, eine Immunantwort zu stimulieren, wobei das 
Verfahren die genetische Verdnderung von Zellen mit dem Vektor nach 
Anspruch 5 oder 6 umfasst. 

Polypeptid mit der Aminosauresequenz, die von einem Polynudeotid nach 
einem der AnsprQche 1 bis 4 codiert wird, oder das durch das Verfahren. nach 
Anspruch 8 erh§ltlidi ist. 



Antikdrper. der spezifisch fOr das Polypeptid nach Anspruch 1 0 ist. 

Nucleins§uremolekul, das spezifisch mit einem Polynucleotid nach einem der 
AnsprQche 1 bis 4 hybridisiert. 

Antagonist/Inhibitor des Polypeptids nach Anspruch 10, wobel der 
Antagonist/Inhibitor ein Antlkorper nach Anspruch 11 ist und In der Lage Ist, 
die Aktivitat des Polypeptids nach Anspmch 10 zu hemmen . Oder 
auszuschalten, Oder eIn Nucleinsauremolekul nach Anspmch 12, das in der 
Lage ist, das Polynucleotid Oder die DNA nach einem der AnsprQche 1 bis 4 
zu binden und dadurch dessen Expression zu hemmen. 

Arzneimittel, umfassend das Polynucleotid nach einem der AnsprQche 1 bis 4, 
das Polypeptid nach Anspruch 10 oder eine DNA, die das Polypeptid codiert 
und In der Lage ist, es in vivo zu exprimieren, oder den Antagonist/Inhibitor 
nach Anspmch 13 und gegebenenfalls einen phannazeutlsch vertrdgllchen 
TrSger. 

DIagnostlsche Zusammensetzung, umfassend das Polynucleotid nach einem 
der AnsprQche 1 bis 4, das NuclelnsduremolekQI nach Anspmch 12 oder den 
Antlkorper nach Anspmch 1 1 . 

Venwendung des Polypeptids nach Anspruch 10 oder des Pdynucleotids nach 
einem der AnsprQche 1 bis 4 fQr die Herstellung eines Arzneimlttels zur 
Behandlung von Neoplasia, zur Wundhellung, zur Behandlung von Restenose, 
zur Regullemng der HSmatopolese In der Entwicklung von Endothelzellen, zur 
Stimullemng einer Immunantwort gegen parasltdre, bakterlelle oder vlrale 
Infektlbnen, oder zur Behandlung und/oder Vorbeugung von 
Autolmmunerkrankungen. 

Verwendung des Antagonisten/lnhibitors nach Anspruch 13 fur die Herstellung 
eines Arzneimlttels zur Behandlung von Qachexle, Gehlrnmalaria, 



. 4 

rheumatoider Arthritiis, zur Vorbeugung der Traiisplantat-Wirt- 
AbstoBung, zur Hemmung von Knochenresorption. zur Behandlung und/oder 
Vorbeugung von Osteoporose. oder zur Behandlung von endotoxischem 
Schock. 

18. Verfahren zur Diagnose einer Krankhelt oder der Neigung zu einer Krankhelt, 
die mit einer Unterexpression des Polypeptids nach Anspruch 10 In 
Zusammenhang steht, umfassend die Bestimmung einer Mutation in einer 
NucleinsSuresequenz, die das Polypeptid codiert 

19. Diagnostisches Verfaliren, umfassend das. Analysieren auf das Vorliegen 
eines Polypeptids nach Anspruch 10 in einer Probe, die einem Wirt 
entnommen wurde. 

20. Verfahren zur Identifiziemng von Verbindungen, die das Polypeptid nach 
Anspruch 10 binden und seine Aktiviemng hemmen, umfassend 

(a) Inkontaktbringen einer Zelle, die an ihrer Oberflache einen Rezeptor fQr 
das Polypeptki exprimlert. wobei der Rezeptor mit eInem zweiten 
Bestandteil assozliert ist, der in der Lage ist. nach Binden einer 
Verbindung an den Rezeptor ein nachweisbares Signal zu liefem, mit 
einem analytisch nachweisbaren TNF-deKa-Polypeptid und einer 
Verbindung unter Bedingungen, die eine Bindung an den Rezeptor 
gestatten; und 

(b) Festellen, ob die Verbindung an den Rezeptor bindet und diesen 
hemmt. indem die Abwesenheit eines Signals nachgewiesen wird, das 
durch die Wechselwirkung von TNF-delta mit deni Rezeptor erzeugt 
wIrd. 



REVENDICATIONS 



1- Polynucleotide s61ectionn6 panni le groupe constitue de 

. (a) polynucleotides codant pour au moins la fonne mature du polypeptide 
presentant la sequence d'acide amin^ d^duite decrite dans la Figure 1 ou 2 

(b) polynucleotides pr&entant la sequmce codante decrite dans la Figure 1 ou 2 
codant pour au moins la fonne mature du polypeptide ; 

(c) polynucleotides codant pour Itf polypeptide presentant la sequence d'acide 
amin6 d'au moins la forme mature du polypeptide code par I'ADNc contenu 
dans ATCC 97377 ou ATCC 97457 ; 

(d) polynucleotides presentant la sequence codante de TADNc contenu dans 
ATCC 97377 ou ATCC 97457 codant pour au moins la forme mature du 
polypeptide; 

(e) polynucleotides codant pour une sequence d*acide amine codee par Tun 
quelconque des polynucleotides selon<a) & (d), dans laquelle 1 k 5 ou 5 k 10 
acides amines sont. substitues, supprimes ou ajout^s, selon une combinaison 
quelconque ; 

(f) polynucleotides codant pour un polypeptide comprenant un fragment d'une 
. . longueur d'au moins 30 du au moins 50 acides amin& d'un polypeptide code 

par Tun quelconque des polynucleotides selon (a) k (d), ledit fragment etant 
capable de stimuler une reponse immunitaire ; 

(g) polynucleotides tels que definis en (f) qui sont lies de maniere operationnelle 
k une sequence regulatrice het^rologue ; 

(h) polynucleotides iqui ont au moins 70 % d'identitf avec Tun quelconque des 
polynucleotides selon (a) k (d) et qui. codent pour un polypeptide capable de 
stimuler une reponse inmiunitaire ; et 

(i) polynucleotides codant pour un polypeptide qui a au moins 70 % d'identite 
avec un polypeptide code par Tun quelconque des polynucleotides selon <a) k 
(d); 

ou le brin compiementaire d'un tel polynucleotide. 

2- Polynucleotide selon la revendication 1 qui est un ADN ou un ARN. . 



3- ADN selon la revendication 2 qui est de I'ADN g^omique. 

4- Polynucleotide selon Tune des revcndications 1 i 3 qui est fusionni k m 
polynucl^tide h^t^logue. 

5- Vecteur contenant un polynucl&>tide selon Tune des levendications Ik 4, 

& Vecteur. selon la revendication 5 dans lequel le polynucleotide est li& de manifere 
op^rationnelle k des sequences de controle d'expression pemettant Texpression dans 
des cellules botes procaiyotes ou eucaiyotes. 

7- Cellule hdte genetiquement modifife avec un polynucleotide selon Tune des 
levendications 1 i 4 ou un vecteur selon la revendication 5 ou 6. 

8- Procede de production d'un polypeptide capable de stimuler une rdponse immunitaire 
comprenant : cultiver la cellule h6te selon la revendication 7 et r&uperer le polypeptide 
code par ledit polynucleotide k partir.de la culture. 

9- Procede de production de cellules capables d*exprimer un polypeptide qui est capable 
de stimuler une reponse inununitaire comprenant la modification genetique de cellules 
avec un vecteur selon la revendication S ou 6. 

10- Polypeptide presentant une sequence d'acide amine codec par im polynucleotide 
selon Tune des revendications 1 4 4 ou susceptible d'etre obtenu par le precede selon la 
revendication 8. 

1 1- Anticorps specifique d'un polypeptide selon la revendication 10. 

12* Molecule d'acide nucieique qui s'hybride specifiquement k un polynucleotide selon 
Tune des revendications 1 k 4. 



13- Antagoniste/inhibiteur d*un polypeptide selon la revendicatioa 10» dans4 lequel 
ledit antagoniste/inhibiteur est un anticdips selon la revendication 11 capable d'inhiber 
ou de supprimer Tactivit^ du polypeptide selon la nsvendication 10 ou une molecule 
d'acide nucl^ique selon la revendication 12 capable de lier et par cela d'inhiber 
Texpression d'un polynuclfotide ou ADN selon Tune des revendications Ik 4. 

14- Composition phannaceutique comprenant le polynucleotide selon Tune des 
revendications 1 k 4, le polypi^ptide selon la revendication 10 ou un ADN codant et 
capable d'exprimer ledit polypeptide in vivo ou rantagoniste/inhibiteur selon la 
revendication 1 3 et &cultativement un v^hicule pharmaceutiquement acceptable. 

15- Composition diaghostique comprenant le polynucltotide selon Tune des 
revendications 1 a 4, la moldcule d'acide nucl^ique selon la revendication 12 ou 
ranticorps selon la revendication 1 1. 

16- Utilisation du polypeptide selon la revendication 10 ou du polynucleotide selon 
Tune des revendications \ k A pour la preparation d'une composition pharmaceutique 
destinee au traitement de la n^oplasie^ pour la cicatrisation, pour le traitement de la 
restenose, pour r^guler I'hematopoiese dans le developpement de cellule endotheiiale, 
pour stimuler une r^ponse inununitaire centre des infections parasitaires, bacteriennes 
ou virales, ou pour le traif^ent et/du la prevention de maladies autoimmunes. 

17- Utilisation de r'antagoniste/inhibiteur selon la revendication 13 pour la preparation 
d'une composition pharmaceutique destinee au traitement de la cachexie, d'un acces 
pemicieux» de Tarthrite rhumatoide, pour la prevention de rejet de greffe, pour inhiber 
la resorption psseuse, pour le traitement et/ou la prevention de I'osteoporose, ou pour le 
traitement du choc endotoxique. 

18- Precede de diagnostic d'une maladie ou d'une susceptibilite k une maladie liee k 
une sous-expression du polypeptide selon la revendication 10 comprenant la 
determination d*une mutation dans une sequence d'acide nucieique codant pour ledit 
polypeptide. 



19- Proc6d£ de diagnostic comprenant Tanalyse de la presence du polypeptide selon la 
revendication 1 0 dans un dchantillon dim€ d'lm hdte. 

20- M6thode d'identification de composes qui se lient et inhibent Tactivation du 
polypeptide selon la revendication 10 comprenant : 

(a) mettre en contact une cellule exprimant i sa surface un r^pteur all 
polypeptide, ledit r^cepteur etant associ6 k un second element capable de 
prbduire un signal detectable en r^ponse k la liaison d*un compost audit 
r^cepteur, avec un polypeptide INF delta analytiquement detectable et un 
compost dans des conditions permettant la liaison au r&^teiur ; et 

(b) determiner si le compost se lie et inhibe le r6cepteur par la detection de 
Tabsence d'un signal g^n^r^ par Tinteraction du TNF delta avec le r^cepteur. 
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^ CLAIMS ^ 

1 . A polynucleotide selected from the group consisting of 

(a) polynucleotides encoding at least the mature form of the polypeptide 

having the deduced amino acid sequence as shown in Rgure 1 or 2; 

{b> polynucleotides hawng the coding sequence as shown in Rgure 1 or 

2 encoding at least the mature fonn of the polypeptide; 

(c) polynucleotides encoding the polypeptida having the amino acid 

sequence of at least the mature fomn of the polypeptide encoded by 

the cDNA contained in ATCC 97377 or ATCC 97457; 

: V (d> polynucleotides having the coding sequence of the cDNA contained 

in ATCC 97377 or ATCC 9i7457 encoding at least the mature fcwm of 
tfte polypeptide; 

(e) polynucleotides encoding an amino add sequence encoded by a 
polynucleotide of any one of (a) to (d), in which 1 to 5 or 5 to 10 
amino acids are substituted, deleted or added, in any combinations; 
, ...'1] .. .0. polynucleotides encoding a polypeptide comprising a fragmem of at 

. least 30 or at least 50 amino acids in length of a polypeptide encoded 
by a polynudeotida of any one of (a) to (d) wherein said fragment is 
capable of stimulating an immune response'.fan#^ 

(g) polynucleotides as defined in (f) ttiat are operatively linked to a 
heterologous regulatory sequence;Cj 

(h) polynucleotides which are at least 70% Identical to a polynucleoti'de 
as defined in any one of (a) to (d) and which encode a polypeptide 
capable of stimulating an immune response; ah4 

(0 polynucleotides encoding a polypeptide which is at least 70% 
Identical to a polypeptide encoded by a polynucleotide of any one of 
(a)to(d); 

or the complementary strand of such a polynucleotide. 
2. The polynucleotide of claim t which is DNA or RNA. 



3. . The ONA of dalm 2 which is genomic DMA. 
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EP 96 91 0483.5-2110 . 
Human Genome Sciendes^ Inc: 
Our Ref.: C 2276 EP 

«i cp^^ ' f/c^^( ci^ff ^^^^ c^G/s^/ 

This is in reply to theiRUle 51(4) Communication issued od FebruarV 



We request Uie xon-eclioh. of the following gramhiatical! and. typographical 
enrors on page 1 of the claims set 



claim 1ffl. last nine : delete "and" after "...response;";* 
claim 1 fa), last tine : repiaoe "."with and . . . 
claim 1(h). last line : insert "and" after "...response;". 



We enclose cdn'gspondingly amended page 1 of thd daims! ^et 



Applicants dedare 'their approval of the text as specified 
Communication provided that the amendments ireques{4d 
accepted. 



3. \ . Furthermore, we iherewith enclose the Gehnan ancj French 
daims as allowed. 
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4. It is requested that 3 copies of the printed patent specification be supplied 
together with the Certificgte for a European Patent 

5. Fees payable to the EPO: 

Fee for grantand printing (64 pages) EUR 1.145,00 

- Fee for 3 printed patent spedflcatlons EllR 12.00 

Total EtJR. 1.157.QQ 

The deduction of the total amount In EUR is to be made upon recfebt of the enclosed 
debit order from our deposit account No. 2800.0321 at theiEPO lnl^^unich. 



DryHans-Kainer^aS^ 
European PaXeni Mpn\$y 

Enclosures:. 

Amended page 1 of the claims set 
German claims, in dupl. 
French claims, in dupl. . . 
. Order to debit account 
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PATENTANSPFiUCHE 

1 . Poiyfiucleotid/ausgiewahtt Hais der Qriippd bestehend aus 
(9) Polynudedtfden. die mindestensi die reife Form 
codierdn, das die abgeleitete Aminosduredequehz wi^ 



des Polypqpitids 
in Figur 1 oddr 2 



ddigestellt hat; 

(b) Polynuc^tlden mit. der codier^nden Sdquenz wid in figur 1 bder 2 
dargestellirdie mindestens die reife Fonin des Polype Dtids otxiieran^^ 

(c) Polyhudleotjden, die das PPIypeptid mit der AininosSuresecjuenz 
mind6st0nis der reifeji Fornl des Polypeptids cdd^eiren, das von der 
cDNA, die ir» AtGC 97377 Oder ATCC 97457 enthalt^ n ist, codiert wlrd; 

(d) : FdlynucloJtidert mif der codierehden Sequenz der b3NA, die in ATCC 
97377 octer ATOC 97457 enthaiten ist, die mihd6StjhS die teife Fonrt 
dad F^olypepticfe oxferen; 

(e) Pojyhudgotideh, cHe aine AminosSureseqiianz codl^[6n. dia von ainem 
PoiynUcMd aus (a) bis (d) dodleityftli wQl)al litjts $ oder 5^b^^^^^ 
AmifiO^uren \ti beiiabigar Kombihitidfi $ub$tHilii{9rt. entfemt oder 
hlnajgefugt werden; 

(f) Polynucldqitiden, dig eirt Polypeptid G6dl6fan, daS 'ejin Fragment elrias 
Polypaptids mrt eirier Uing^ von mifidastems 30 oiler mind^steiis 50 
Amihosauferi ufnfasst, das von einem l^oiynupleojld aus (a) bis <d) 
codiort vylrd, wobai das Fragimnt in dar Uga 1st, aipe Ifnitiunantwdrt. aaj 
stimullaren; j 

(g) Poiynuc(aotidBii viiia Ifi (0 defthiert, di& funlctionetl m ain$r hetoroldgan 
r^^i^latdrbdh^h 3eqiudn2 verbundeh sind; 

(H) Polynuc(0otid0iiy did mlnde§l6hs zu 70% mit einarr Polyriuctedtid aus 
(a) bis (d) idahti^cli stnd und dia difi Polypeptid codiarah, das. irt dar 
Uge ist, elite (mmurlantwort zu stimuiiaran;iund 

(i) Pojyniadeotidail, die ein Polypaptid cddiafiari, dasiiihindestaHs zu 70% 
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.6. 



7, 



8. 



9. 



mit einem Polypeptld identisch 1st, das von eifiem Polyniicleotid 
aus (a)ibis (d) oodiert wird; 
Oder der komi&lementare Strang eines solchen Polynucleotid}5. 

2. Polynudeotidmach Anspruch 1 , das eine DNA Oder RNA ist. 

3. DNA nach AnspAJcti 2, die eine genomische DNA ist. 

4. Pplynudeotid! nach einem der AnsprQdie 1 l^is 3. das mili ^ineni heteroiogen 
Poiynucieotidifusioniert ist 

• • * • * ' • . 

5. Velctor, der das Polynudeotid nach einem der AnsprOche 1! ibis 4 entiiSIt 



Velctor nacli Ansprucli 5, wobei das 
Expressionskontrollsequenzen funktionell verbunden ist, cfid 
prol(aryontlsohen Oder eulQiyonflsctien WIrtszeilen gestatt^p. 



p|)lynuc!eotid mit 
die Expression in 



Wirtszelle, die roit-dem Polynudeotid nach einem der AnsiprQche 1 bis 4 oder 
dem Veldor nach Anspruch 5 Oder 6 genetisch verSndert wijrde. 

Verfahren zur Herstellung eines Polypeptids, das in der L^ge ist, eine 
Immunantwort zu stimulieren, wobei das Verfahren. die jfolgenden Sohritte 
umfasst: Zuchten der Wirtszelle nach Ansjaruch 7 und Gewinnen des von dem 
Polynudeotid cddierten polypeptids aus der Kultur, 



Verfahren zur Herstellung yon Zellen, die in der l^age sind, 
exprimieren, das in der Lage ist, eine Imnnunantwort zu 
Verfahren die genetisch^ VerSinderung von Zellen mil 
Anspnjch 5 Oder 6 umfasst. 



ein Polypeptid zu 
stinhulieren, wobei das 
dem Velctor nach 



10. Polypeptld mit der Aminosauresequenz, die von einemi 'olynudeotid nach 
einem der Anspruche 1 liis 4 codiert wird, Oder das durchi das Verfahren nach 
Anspruch 8 erhSltiich ist. 



EoPfansszeit- 8-Juli 1.0:23 



! 



11. Antikorper, der spezifisch f Or das Polypeptid n^ch AnsprucD 10 isL 



12. NucleinsSuremotekul, das; spezifisch mlt einem Polynucleot 
AnsprQche 1 bis 4 hybridisiert. 



.13. 



14. 



d nach einem der 



Antagonist/Inhibitor des Polypeptids nach Anspruchi 
Antagbnist/lntiiibitor ein Antik5rper nach Anspruch tl ist girlid 
die Aktivitat des Polypeptids nach Anspruch 10 . zdi 
auszuschalteiD, Oder ein NucieinsauremolekQi nach Ansphjch 
Lage ist, das Polynudeotid Oder die DMA nach einem de( 
zu binden und dadurch dessen Expresston zu hemmen. .. 



10, wobei der 
in der Lage ist, 
hemmen Oder 
12, das in der 
AnsprQche 1 bis 4 



Arzneimitte), liimfassend das Polynucleotid nach einem dec 
das Polypeptid nach An^ruch 10 Oder eine DNA^ die dad 
und in def Lage ist, es in vivo zu exprlmieren, Oder den 
nach Anspruch 13 und gegebenenfalls einen phiarmazeu^isch 
TrSger. 



i\nsprOche 1 bis 4. 
Polypeptid codiert 
i^ntagonist/lnhibitor 
vertragiichen 



15. Diagnostische Zusammensetzung, umfassend das Polynucleotid nach einem 
der AnsprQche 1 bis 4, das Nucleinsauremolekdl nach Anispruch 12 Oder den 
Antlkdrpernacfi Anspruch 11. • . 



16. Venvendung des Polypeptids nach Anspmch 10 oder des Pplynucleotids nach 
einem der AnsprQche 1 bis 4 fur die Herstellung eines Arzneimittels zur 
Behandiung von Neopiasie, zur Wundheilung, zur Behandlu ig von Restenose, 
zur Regulierung der Hamatopoiese in der Entwlckjijing vonj i Endothelzelien, zur 
Stimulierung leinjer Immtinantwort jgegen parasitSre, baklerlele oder virale 
Ihfekb'dnen, oder zur Behandiung und/bder iyoiteugung von 
Autoimmunerkranltungen. 



1 7. Verwendung des Antagonisten/lnhibitors nach Anspruch 1 ^ 
eines Arzneimittels zur . Behandiung von Cacliera^, 
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fQr die lierstellung 
Gehimmaiaria, 



18. 



19. 



20. 



tlieumatoider . Arthritis. zur Vorbeugung def 
AbstoBung, zur Hehimung von Knochenresoiptlon, zur 
Vorbeugung von Osteoporose, Oder zur Behandlung 
Schock. 



Transplantat-WIrt- 
B^hjandlung und/bder 
von endotoxischem 



Verfahren zun Diagnose einer Krankheit Oder der Neigungi 
die mit elnear Unterexpression des Polypeptide nacli! 
Zusammenhang steht, umfassend die Bestimmung einel* 
NucleinsSuresequenz, die das Polypeptid codiert 



2|u einer Krankheit, 
Anspmch 10 in 
Mutation in einer 



Diagnoslisches Verfahren, umfassend das Anaiysleren 
eines Polypeptlds nach Anspruch 10 in einer Probe, 
entnorhmen wurde. 



rr^it 
nach 
Signal 



Verfahren zur identifiziemng von Verblndungen, die das 
Anspruch 10 binden uhd seine Aktivierung hemmen, umfa^nd 

(a) . inkontaktbririgen einer Zelie, die an ihrer Oberfiachei 
. das Polypeptid exprimiert,. wobei der Rezeptor 

Bestandteii assoziiert Ist. der in der Lags ist, 
Verbindung an den Rezeptor eih nachweisbares 
einem analytisch nachweisbaren TNF-deita-Poly(i>eptld 
Verbindung unter Bedingungen, die eine Bindiing 
gestatten;und 

(b) Festeilen, Ob die Verbindung an den Reizeptor i 
hemmti indem die Abwesenheit eihes Signals nachg 
durch die Weciiselwirkung von TNF-delta mit dem 
wird. 



auf das Vorliegen 
die einem Wirt 



Polypeptid nac^ 



eihen Rezeptor fur 
einem zweiten 
Binden einer 
zu lief em, mit 
und . einer 
an den Rezeptor 



tjtndet und diesen 
ewiesen wird, das 
Rezeptor erzeugt 
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revendicahons 

U Polynucleotidei selectionne pamd le groupe consdtu^.de 

(a) polynucl&>tkles codant pour au moins la fonne matitre du polypeptide 
presoDtant la sequence d'acide amin6 d&luite d6crite daiis la Figure 1 ou 2 ; 

(b) polyaucl^tides presentant la s6quence oodante'decrite ns la Figure 1 ou 2 
codant pour au moios la fonne mature du polypeptide \ '■ 

(c) polynucleotides codant pour le polypeptide pr^sentanti Ip sequence d'acide 
amin^ d'au moins la forme mature du polypeptide cod6i j ar T ADNc contenu 
dans ATCC 97377 ou ATCC 97457 ; 

(d) polynucleotides presentant la sequence codante de TADNc contoiu dans 
ATCC 97377 ou ATCC 97457 codant pour au moinsi 1 a forme mature du 
polypeptide; 

(e) polynucl^tides codant pour une sequence d'tacide amin^ cod^e par Tun 
quelconque des polynucl^tides selpn (a) k (d^idans laquelle 1 & S ou 5 & 10 

' acides> amines sent substitu^s, supprim^ ou ajout^s, sdc n une combinaisbn 
quelconque; 

(f) polynucleotides codant pour un polypeptide cbmprenaiit un fragment d^une 
longueur d*au moins 30 ou au moins SO acides amines d'lm polypeptide cod6 
par Tun qiuelconque des polynucleotides selon (a) a (d); edit fragment etant 
capable de stimuler une r^ponse immunitaire ; ' j 

(g) polynucleotides tels que definis en<f) qui sont lies de ma liere operationnelle 
* & une sequence regulatrice heterologue ; 

(h) polynucleotides qui ont au moins 70 % d'identite avec! Tun quelconque d^ 
polynucleotides selon (a) k (d) et qui codent pour un pol; ^ptide capable de 
stimuler une rq)onse inununitaire ; et 

(i) polynucleotides codant pour un polypqitide qiii a au mcins 70 % dMdentite 
avec un polypeptide cbde par I'un quelconque des polytiU :leotides 

(d); 

ou le brin complementaire d'un tel polynucleotide. 
2- Polynucleotide selon la revendication 1 qui est un ADN^ou.un ARH. 
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3t ADN selon la levcndicatioti 2 qui est de T ADN genomique. 



4- Polynucleotide selon Tune des revendicatioDS I & 3 quit |est fusionn^ k un 
pdlynucl^tide h^t^rologue. 

5- Vecteur contenant un polynucleotide selon Tune des revendicatio] is 1 & 4, 

.6- Vecteur selon la revendication S dans lequel le pqlynucltotidd est li6 de mani6re 
op&atiomielle i des sequences de contidle d^expression pennettaipt Te^quession dans 
des ceMes botes piocaiyotesou eucaiyotes. 



7- Cellule hotel g^6tiquement modifite avec un potynucltotiijie selon Tune des 
revendications 1 i 4ou un vecteur selon la revendScation 5 ou 6. 



8- Precede de production d*un polypeptide capable de stimuler une 
comprenant : cultivCT la cellute bote selon la revendication 7 et iH\ip6] 
code par ledit polynucleotide a pardr de la culture. 



9- Proc&le de.production de cellules cq)ables d'exprimer un polyite )tide qui est capable 
de stimuli une reponse immunitaire comprmant la modification.! {enetique de cellules 
avec un vecteur. selon la revendication S ou 6. 



] "eponse immiuiitdire 
rer le polypeptide 



10- Polypeptide prSs^tant une sequence d^acide amin^ codee pair 
selon Tune des revendications 1 a 4 ou susceptible d'etre obtenu pelf 
revendication 8. . 



11- Anticoips sp&ifique d*un polypeptide selon la revendication 10 

12- Molecule d*acide nucleique qui s^hybride specifiquement a un polynucl^tide selon 
Tune des revendications 1 a 4. 



un polynucleotide 
le precede selon la 
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i 
I 



13- Antagoniste/inhibiteur d'un polypqrtide seloa la levendicadbi 10, dans4 lequel 



ledit antagoniste/Snbibkeur est un anticoips selon la leveixdicationl 
ou de supprimer^ I'activite du polypq)tide selon la levendicationi 
d'acide nucl6ique selon la rcvendication 12 capable de licr & 



Texpiession d*un polynucleotide ou ADN 5eIon Tune des revendicalLons 1 i 4 



s selon Tune des 
un ADN codant et 



14- Composition pharraacentiqiie comprenant le polynucleotid 
levendications 1 & 4, le polypeptide selon la revendicadon 10 o\x 
capable d'e^iimer ledit pcdypqvtide in vivo ou rantagonistb/jinhibiteur selon la 
levendication 13 et &cultativemat un v^bicule phaimaceutiquenidDjt acceptable. 



1 capable d^inhiber. 
0 ou une mol&nile 
par cela d'inhiber 



1S« Composition diaghostique comprenant le polyiiucl6otide 
revendications 1 & 4, la molecule d'acide nucleique selon la 
Tanticoips selon la reyendication 11. 



selon Pune des 
ijsv^dication 12 ou 



16- Utilisation du polypeptide selon la revendication 10 ou dui 
Tune des reVendicalions 1 & 4 pour la preparation d'une 
destin^e au traitement de la neoplasie, pour la dcatris^on, poiu 
rest^os6» pour nSguler Th^matopolese dans le d^eloppatnent dk 
pour stimuler une ceponse immunitaire centre des infections 
ou virales, ou pour le traifement et/ou la prevention de maladies aiMinnmunes. 



17* Utilisation de rantagonLste/inhibiteur selon la revendication 1^ 



polynucleotide selon 
conq)0$ition pharmaceutique 
le traitmient de la 
cellule endothSliale, 
\, bacteriCTues 



parasitaires. 



pour la preparation 



d'une composition pharmaceutique destine au traltemrat de lajcachexie, d'un acces 
pemicieux, de I'iartbrite rhuniatolde, pour la prevention de rejet dej greflfe, pour inhiber 
la i^sorption psseuse, pour le traitement et/ou la prevention de Tokl Soporose* ou pour le 
traitement du choc endotoxique. 



18- Proc&ie de diagnostic d-une maladie ou d*une susceptibility 
une sous-expression du polypeptide selon la levendicatioii 
determination d*une mutation dans une sequence d'acide nuci 
polypeptide. 



li une maladie liee k 
10 comprenant la 
leique codant pour ledit 
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19- Freeze de diagnostic compienant Tanalyse de la pr6seoce dii polypeptide seloh la 
revendication 1 0 idans un ^hafitillon dinv6 d'un hdte. 

20- Methode d^idenlificatioii de composes qui se lient et inhilient Tactivation du 
polypeptide selon la revendication 10 comprenant : 

(a) mettle en contact ime cellule expximant k sa sur&Ds un r6cepteur au 
polypeptide/ ledit recepteur 6tant associ6 d un second: i dement cq>able de 
pioduiie un $ignal detectable eh r^ponse k la liaison id 'un compost audit 
r(§cepteur, avec un polypeptide TNF delta analytiquemeiit detectable eit \in 
compost dans des conditions pemiettant la liaison £01 

(b) deteiminer si le compose se lie et inhibe le r6cq)teu3| par la detection de 
Tabsence d^un signal g6nere par rinteraction du INF delta avec le r 
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CLAIMS 




J iny combinations; 
ii 99 a fragment of al 



1 . A pplynucleotjda selected from the group constating of 
(a) potynuGleotides encoding at least the mature fofTf) of the polypeptide 

havingithe deduced amino acid sequence as sh^\m in Rgure 1 or2; 
(b> polynucleotides having the coding sequence as Ishbwn in Figure 1 or 
2 encoding at least the mature fomn of the polypei »tide; 
. (c) polynucleotides encoding the pdypeptida having the amino acid 
sequence of at least the nature fonn of Ithe poly peptide) encoded 
. the cpr«A contained in ATOJ 97377 or ATCC 97^ 57; 
..V (d> . . potynudeotidee having the coding sequence of it ie cDNA contained 
in ATCC 97377 or ATCX^ 97457 encoding at leais ; the mature fonn. of 
the polypeptide; 

(e) . poiynucleotides encoding ah amino acid sequence enispded by a 
polynucleotide of any one of (a) to (d). .in whiiki 1 to 5 or 5 to 10 
amino adds are substituted, deleted or added, iii . 
. (9. polynudebtides encoding a polypeptide oom^ 

least 30 or at least 50 amino acids in len^ of a ipolypeptide encoded 
by ai pdtynucledtide of any one of (a) to (d) vi^er< »in said fragment 
capable of stimulating an immune response*.faR4i 

(g) polynudeotides as defined in (f) that are opeiatively linked to a 
hetetoiogous regulatory sequence/) 

(h) polynucleotides which are at least 70% identica[l 
as defined in any. one of (a) to (dj and which ejrcode a polypeptide 
capdbie of stimulating an immune response; 

0) polynuoieotides encoding a polypeptide whic^ is at least 70% 
. identical to a polypeptide encoded by a potynuc)( iotide of £my one of 

mom 

or ttie complementary strand of such a polynucleotide. 

2. The poiynucl^tide of claim 1 which is Dr4A or F^lslA. 

3.. The DNA of claim 2 which is genomic DNA. 
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This is in reply to the Rule 51(4) Communication issued on February 17, 2003: 

1. We request the corection of the following grammatical and typographical 
enx)rs on page 1 of the claims set: 

claim Iffl. last line : delete "and" after "...response;"; 

claim Ifo). last line : replace "."with ";"; and 

claim IfhV last line : insert "and" after "...response;". 

We enclose con^espondingly amended page 1 of the claims set. 

2. Applicants declare their approval of the text as specified In the Rule 51(4) 
Communication provided that the amendments requested above will be 
accepted. 

3. Furthermore, we herewith enclose the German and French translations of the 
claims as allowed. 
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CLAIMS 



(a) 
(b) 
(c) 

(d) 
(e) 

(9) 
(h) 

(i) 



lynudeotide selected from the group consisting of 
polynucleotides encoding at least the mature fomi of the polypeptide 
having the deduced amino acid sequence as shown in Rgure 1 or 2; 
polynucleotides having the coding sequence as shown in Figure 1 or 
2 encoding at least the mature form of the polypeptide; 
polynucleotides encoding the polypeptide having the amino acid 
sequence of at least the mature fomi of the polypeptide encoded t)y 
the cDNA contained in ATCC 97377 or ATCC 97457; 
polynucleotides having the coding sequence of the cDNA contained 
in ATCC 97377 or ATCC 97457 encoding at least the mature fonri of 
the polypeptide; 

polynucleotides encoding an amino acid sequence encoded by a 
polynucleotide of any one of (a) to (d). in which 1 to 5 or 5 to 10 
amino acids are substituted, deleted or added, in any combinations; 
polynucleotides encoding a polypeptide comprising a fragment of at 
least 30 or at least 50 amino acids in length of a polypeptide encoded 
by a polynucleotide of any one of (a) to (d) wherein said fragment is 
capable of stimulating an immune response;/afNH X" 
polynucleotides as defined in (f) that are operatively linked to a 



polynucleotides which are at least 70% identical to a polynucleotide 
as defined in any one of (a) to (d) and which encode a polypeptide 
capable of stimulating an immune response; autC 
polynucleotides encoding a polypeptide which is at least 70% 
identical to a polypeptide encoded by a polynucleotide of any one of 
(a)to(d); 

complementary strand of such a polynucleotide. 




2. 



The polynucleotide of daim 1 which is DNA or RNA. 



The DNA of daim 2 which is genomic DNA. 



HUMAN TIJMOR NECR^^lSmiCTOR DELTA AND EPSILON 

This invention relates, 'in pan, to newly identified polynucleotides and 
polypq)tides: variants and derivatives of the polynucleotides and polypeptides; piocesses 
for making the polynucleotides and the polypeptides, and their variants and derivatives; 
agonists and antagonists of the polypeptides; and uses of the polynucleotides, 
polypeptides, variants, derivatives, agonists and antagonists. In particular, in these and 
in other regards, the invention relates to polynucleotides and polypeptides of human 
nunor necrosis factor delta and epsilon, sometimes hereinafter lefened to as "TNF 
delta" and "TNF epsilon". 

BACKGROUND OF THE INVENTION 
Human umor necrosis factors a (TNF-a) and $ (TNF-/3 or lymphotoxin) aie 
related members of a broad class of polypqnide mediauns, which inchides die 
interferons, interleukins and growth factors, collectively called c^kines (Beud», B. 
and Ceiami, A., Anmt. Rex\ Immunol., 7:625-655, 1989). 



_ « PCr/0S9««3774 

WO 97/33902 

Tumor necrosis factor (TNF-a and TNF-0) was originally discovered as a result 
of its aoti-Qimor activity, however, now it is recognized as a pleiotropic cytokine 
capable of numerous biological activities iiKluding apopiosis of some transformed cell 
lines, mediation of cell activadon and proliferation and also as playing important roles 
in immime regulation and inflammation. 

To date, there are nine known members of die TNF-l^and si^Jerfamily, TNF-a, 
TNF-j3 (lymphatoxin-a). LT-^. OX40L, FASL, CD30L, CD27L. CD40L and 4-lBBL. 
The ligands of the TNF ligand superfamily are acidic, TNF-like molecules widi 
approximately 20% sequence homology in the extracellular domains (range, 12%-36%) 
and exist mainly as membrane-bound forms with the biologically acuve form being a 
irimeric/muliimeric complex. Soluble forms of the TNF Ugand superfamily have only 
been identified so far for TNF. LTo, and FASL (for a general review, see Gruss. H. 
and Dovwr, S.K.. Blood, 85 f/2):3378-3404 (1995)). which is hereby incorporated by 
reference in its entirety. «r, U-.t Ue. HfCtM, ^SeeJ^W if'AI UO 4ii OWT 

«itnft*>MC Jl/itf»«j*»«*<' t-'H ■^'^•'^ . 

These proteins are involved in regulation of cell proliferanon, aciivauon. and 

differemiaiion. mcluding comrol of cell survival or death by apoptosis or cytotoxicity 
(Armitage. R.J.. Curr, Opin. ImmmoL. 6:407 (1994) and Smith. C.A., Cell, 75:959 
1994). 

TNF is produced by a number of cell, types, including monocyos. fibroblasts. 
T <;eUs, nawral killer (NK) cells and predominately by" activated machrophages. TNF-a 
has been reponed to have a role in the rapid necrosis of mmors, immonostimulation, 
autoimmune disease, graft rejection, resistance to parasites, producing an ami-viral 
• response, septic shock, growdi regulation, vascular endothelium effects and metabolic 
effects. TNF-a also triggen endothelial cells to secrete various factors, inchiding PAF- 
1, IL-l, GM-CSF and lL-6 to promotd'tell proUferadon. In addition, TNF-a up- 
regulates various cell adhesion molecules such as E-Selcctin, ICAM-1 and VGAM-1. 
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The first stq> in the induction of the various cellular responses mediated by the 
members of the TNF ligand superfamiiy is their bindmg to specific cell surface 
receptors. The TNF receptor superfamiiy contains at present ten known membrane 
protems and several viral open reading frames encoding TNFR-ielated molecules. The 
p75 low-affinity Nerve Growth Factor (NG)F receptor was the fum cloned receptor of 
this family (Jdmson, D. et al. Cell, 47:545 (1986). Subsequently, cloning of two 
specific receptors for TNF show that they were related to the NGF receptor (Loetscher, 
H. et al.t CeU. 67:351 (1990)). In recent years* a new type I-transmmibrane TNF 
recq)tor superftmily has been esublished. This family mcludes the p75 nerve growth 
facttyrreceptor, p60 TNFR-L p80TWFR4I, TNFR*RP^^ 

0X40 and FAS/APO-1 . In addition, several vual open reading frames encoding 
sohible TNF receptors have been ideiidfied, such as SFV-T2 in Shope fibroma vims 
(Smidi« C.A. et al., Biochem. Biophys. Res. Commm., 776:335, 1991) and VaS3 or 
SaIF19R m vaccinia virus (Howard. S.T., Virology. 760:633, 1991). Tliese receptors 
are characterized by multiple cysteine-rich domains in the extracelhilar (amino-tenninal) 
domain* which have been shown to be involved in ligand binding. The average 
homology in the cysteine-rich extracellular region between the human family members 
are in the range of 25 to 30%. 

Clearly* there is a need for faaors that regulate activation, and differentiation 
of normal and abnonnal cells. There is a need, dieiefore, for iOemification and 
characterization of such faaors that modulate activation and differentiation of cells, both 
normally and m diseasie states. In particular, there is a need to isolate and characterize 
additional TNF ligands akin to members of the TNF ligand super»£amily that control 
ap(^)tosis of transformed cell lines, mediate cell activation mi proliferation and are 
functionally linked as primary mediators of immune regulation and inflammatory 
response, and, among other thmgs. can play a role in preventing, ameliorating or 
correcting dysfunctions or diseases. 
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SUMMARY OF THE INVENTION 
Towaid these ends, and others, it is an object of the present invention to provide 
novel polypeptides, refened to as novel TNF delta and TNF epsilon which have been 
putatively identified as being aimor necrosis factor ligands by homology between the 
amino acid sequence set out in Figures 1 and 2 and known amino acid sequences of 
oiher proteins in the tumor necrosis factor fomily such as human TNFa and TNFjS. 

The polypeptides of the present invention have been identified as a novel 
members of the TNF ligand super-family based on structural and biological similarities. 

It is a further object of the invention, moreover, to provide polynucleotides that 
encode TNF delta and TNF epsilon, panicukirly polynucleotides that encode the 
polypeptide herein designated TNF delta and TNF epsilon. 

In a panicularly preferred embodiment of this aspect of the invendon the 
polynucleotides comprise the region encoding human TNF delta and TNF epsilon in the 
sequences set out in Figures 1 and 2. 

In accordance with this aspect of the invention there are provided isolated nucleic 
acid molecules encoding human TNF delta, including mRNAs, cDNAs, genomic DNAs 
and, in lunher embodiments of this aspect of the invention, biologically, diagnostically, 
clintcaliy or therapeuiically useful variants* analogs or derivatives thereof, or fragments 
thereof, including fragments of the variants, analogs and derivatives. 

Among the panicularly preferred embodiments of diis aspect of the invention are 
nanirally occurring allelic variams of human TNF delta and TNF epsilon. 

In accordance with this aspect of the present invention there are provided isolated 
micleic acid molecules encodiiig a mamre human TNF delta polypeptide expressed by 
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the human cDNA contained in ATCC Deposit No; 97377 deposited on December 8, 
1995 and a mature human TNF epsilon polypeptide e)qpressed by the human cDNA 
contained in ATCC Deposit No. 97457 deposited on March 1, 1996. 

It also is an object of the invention to provide TNF delta polypeptides, 
particularly human TNF delta and TNF epsilon polypeptides, that destroy some 
transfonned cell lines, mediate cell activation and proliferation and are ftmctionaUy 
linked as primary mediators of immune regulation and inflammatory response. 

In accordance widi this aspect of the invention tiiere are provided novel 
polypeptides of human origin lefened to herein as TNF delta and TNF epsilon as well 
as biologically, diagnostically or therapeutically useful fragments, variams and 
derivatives diereof, variants and derivatives of the fragments, and analogs of tte 
foregoing. 

Among the panicularly preferred embodiments of this aspect of the invention are 
variants of human TNF delta and TNF epsilon encoded by nanirally occurring alleles 
of the human TNF delta and TNF epsilon gene. 

It is anodier object of the invention to provide a process for producing the 
aforementioned pol ypeptides* polypeptide fragments, variants and derivatives, fragments 
of the variants and derivatives, and analogs of the foregoing. In a preferred 
embodiment of this aspect of the invention there are provided methods for producing the 
aforementioned TNF delta and TNF epsilon polypeptides comprising culniring host cells 
having expressibiy incorporated dierein an exogenously-derived htunan TNF ddta- 
encoduig polynucleotide and TNF epsilon^ncoding polynucleotide under conditions for 
expression of human TNF delta and TNF epsilon in die host and then recovering the 
expressed polypeptide. 
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In accordance with another object the invention there are provided products, 
compositions, processes and methods that utilize the aforementioned polypeptides and 
polynucleotides for research, biological, clinical and therapeutic purposes, inter alia. 

In accordance with certain preferred embodiments of this aspect of the invention, 
there are provided products, conq)Ositions and methods, imer alia, for, among other 
things: assessing TNF delta and TNF q^silon expression in cells by determming TNF 
delta and TNF epsilon polypeptides or TNF delta-encoding mRNA or TNF epsilon- 
encoding mRNA polypeptides; assaying genetic variation and aberrations, such as 
defects, in TNF delta and TNF epsilon genes; and administering a TNF delta or TNF 
epsilon polypeptide or polynucleotide to an organism to augment TNF delta or TNF 
epsilon function or remediate TNF delta or TNF epsilon dysftmction. 

In accordance widi certain preferred embodiments of diis and other aspects of 
the invemion there are provided polynucleotides and in particular probes that hybridize 
to human TNF delu or TNF epsilon sequences. 

In certain additional preferred embodiments of this aspect of the invention there 
are provided antibodies against TNF delta or TNF epsilon polypeptides. In certain 
panicularly preferred embodiments in this regard, the antibodies are highly selective for 
human TNF delta or TNF epsilon. 

In accordance with anodier aspect of ihe present invention, there are provided 
TNF delta or TNF epsilon agonisis. Among preferred agonists are molecules that 
mimic TNF delta or TNF epsilon. that bind to TNF delta-bmdiiig molecules or receptor 
molecules or to TNF cpsilon-bindii^ molecules or receptor molecules , and that elicit 
or augment TNF delta-induced or TNF epsiion-induced responses. Also among 
preferred agonists are molecules thai interact with TNF delta and TNF epsilon or TNF 
delta and TNF epsilon polypeptides, or with other modulators of TNF delta activhies, 
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and ibereby potentiate or augment an effect of TNF delta and TNF epsiloa or more than 
one effect of TNF delta and TNF epsilon. 

In accordance with yet another aspect of die present invention, there are provided 
TNF delta and TNF epsilon antagonists. Among preferred antagonists are those which 
mimic TNF delta and TNF epsilon so as to bind to TNF delta and TNF epsilon 
receptors or binding molecules but not elicit a TNF delta* and TNF epsilon-induced 
response or more than one TNF delta- and TNF epsilon-induced response. Also among 
preferred antagonists are molecules that bind to or interact with TNF delta and TNF 
epsilon so as to inhibit an effea of TNF delta and TNF epsilon or more dian one effect 
of TNF delta and TNF epsilon or whidi prevent e^qxt^ion of TNF delta and TNF 
epsilon. 

The agonists and antagonists may be used to mimic, augment or inhibit the action 
of TNF delta and TNF epsilon polypeptides. They may be used, for instance, to 
prevent septic shock, inflammation, cerebral malaria, activation of the HIV virus, graft- 
host rejection* bone resorption, rheumatoid arthritis and cacheqcia. 

In a further aspect of the invention there are provided compositions comprisii^ 
a TNF delta and TNF epsilon polynucleotide or a TNF delta and TNF epsilon 
polypeptide for administration to cells in vitro, to cells ex vivo and to cells in vivo, or 
to a multicellular organism. In certain panicularly preferred embodiments of this aspect 
of die invention, die compositions comprise a TNF delta and TNF epsilon 
polynucleotide for expression of a TNF delta and TNF qpsilon polypeptide in a host 
organism for treatment of disease. Panicularly preferred in diis regard is expression in 
a human patient for treatment of a dysfunction associated wid) aberrant endogenous 
activity of TNF delta and TNF epsilon. 

Odier objects, features, advantages and aspects of the present inveiuion will 
become apparent to those of skill from the following description. It Aould be 



understood, however^ that the following description and the specific examples, while 
indicating preferred embodiments of the invention, arc given by way of illustration only, 
|Vflri o u3 changea and m o difieatio n a within the spirit and scope of the diselosedjmecmi e ni 
will become readily apparent to those skilled in ±ej£Li(oiirteadi^the following 
I deocriptionnind from yeadiag the othe g p atToTAe p r cscat disclesmt. ! 




BRIEF DESCRirnON OF THE DRAWINGS 

The following drawings depict certam embodiments of the invention. They are 
illustrative only and do not limit the mvention otherwise disclosed herein. 



Figure 1 shows the nucleotide and deduced amino acid sequence of human TNF 



delta. 



Figure 2 shows the nucleotide and deduced amino acid sequence of human TNF 



epsilon. 



Figure 3 shows the regions of similarity (alignment report) between amino acid 
sequences of TNFa. TNF/?, TNF6 and TNFe polypeptides. 

Figure 4 shows strucmral and functional feamres of TNF delta deduced by the 
indicated techniques, as a function of amino .acid sequence: 

Figure 5 shows strucniral and functional feamres of TNF epsilon deduced by the 
indicated techniques, as a function of amino acid sequence. 



The following illustrative explanations are provided to facilitate understandii^ 
of certain terms used frequently herein, particularly in die exanq>le$. The explanations 
are provided as a convenience and are not limiutive of the invention. 



.8^ 
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The lerm "digestion" of DNA refers to catalytic cleavage of the DNA with a 
restriction enzyme that acts only at certain sequences in the DNA. The various 
restriction enzymes refened to herein are commercially available and their reaction 
conditions, cofactors and other requirements for use are known and routine to the skilled 
artisan. 

For analytical puiposes, typically, 1 ng of plasnid or DNA ftagmem is digested 
with about 2 units of enzyme in about 20 fil of reaction buffer* For the purpose of 
isolating DNA fragments for plasmid construction, typically 5 to 50 /ig of DNA are 
digested wiita 20 to 250 units of em^me in projxnrtionateiy larger volumes. 

Appropriate buffers and substraK| amounts for particular restriction enzymes are 
described in standard laboratory manuals, such as those referenced below, and they are 
specified by commercial suppliers, 

Incubation times of about 1 hour at 37*C are ordinarily used, but conditions may 
vary in accordance with standard procedures, the supplier's instructions and the 
particulars of the reaction. After digestion, reactions may be analyzed, and fragments 
may be purified by electrophoresis through an agarose or polyaciylamide gel, using well 
known methods that are routine for those skilled in the art. 

The term **geneiic element' generally means a polynucleotide comprising a 
region that encodes a polypeptide or a region that regulates transcription or translation 
or other processes imporunt lo e^ipression of the pcriypeptide in a host cell, or a 
polynucleotide comprising both a n:gion thai enooctes a polypeptide and a region 
operably linked thereto that regulates expression. 

Genetic elentems may be comprised widiin a vector that replicates as an episonial 
element; that is, as a molecule physically independent of the host cell genome. They 
may be comprised within mini-chromosomes, such as those that arise during 
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amplification of transfected DN A by methonexate selection in eukaryotic cells. Genetic 
elements also may be comprised within a host cell genome; not in their naniral state but, 
rather, following manipulatibn such as isolation^ cloning and introduction into a host cell 
in die fonn of purified DNA or m a vector, among others. 

The term ''isolated'* means altered 'by the hand of man" from its naniral state; 
i.e., if it occurs in namre, it has been changed or removed from its original 
cnvironmem, or both. For example, a namrally occurring polynucleotide or a 
polypeptide naturally present in a living animal in its natural state is not ''isolated,** but 
the same polynucleotide or polypeptide separated from die coexisting materials of its 
naniral state is "isolated**, as the term is employed herein. For exanq)le, widi respect 
10 polynucleotides* die teim isolated means diat it is separated from the chromosome and 
cell in which it namrally occurs. 



As pan of or following isolation, such polynucleotides can be joined to other 
polynucleotides, for mutagenesis, to form fusion proteins, and for propagation or 
expression in a host, for instance. The isolated polynucleotides, alone or joined to odier 
polynucleotides such as vectors, can be introduced into host cells, in culture or in whole 
organisms, after which such DN As still would be isolated, as die term is used herein, 
because they would not be in dteir naturally occurring form or environment. 

Similarly, dus polynucleotides and polypeptides may occur in a composition, such 
as a media formulations, solutions for introduction of polynucleotides or polypeptides, 
for example, imo cells, compositions or solutions for chemical or enzymatic reactions, 
for instance^ which are not naturally occurring compositions, and, therein remain 
isolated polynucleotides or polypeptides widiin die meaiung of diat term as it is 
employed herein. 

The term "ligation" refers to the process of forming phosphodiester bonds 
between two or more polynucleotides, which most often are double stranded DNAs. 
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Techniques for ligation are well known to the ait and protocols for ligation are described 
in standard laboratory manuals and references, such as, for instance, Sambrook et al.. 
Molecular Cloning, a Laboratory Manual, 2nd Ed.; Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, New York (1989) and Maniatis et al., pg. 146, as cited 
below. 

The term "oligonucleotide's)" refers to relativdy short polynucleotides. Often 
the term refers to single-stranded deoxyribonucleotides, but it can refer as well to single- 
or double-snranded ribonucleotides, RNA:DNA hybrids and double-stranded DNAs, 
among others. 

Oligonucleotides, such as single-stranded DNA probe oligonucleotides, often ait 
synthesized by chemical methods, such as those inq>lemented on automated 
oligonucleotide synthesizers. However, oligonucleotides can be made by a variety of 
other methods, including in vitro recombinant DNA-mediated techniques and by 
expression of DNAs in cells and organisms. 

Initially, chemically synthesized DNAs typically are obtained without a 5' 
phosphate. The 5* ends of such oligonucleotides are not subsnrates for phosphodiester 
bond formation by ligation reactions that employ DNA ligases typically used to form 
recorobinam DNA molecules. Where ligation of such oligonucleotides is desired, a 
phosphate can be added by sumianl techniques, such as those diat employ a kinase and 
ATP. 

The 3* end of a chemically synthesized oligonucleotide generally has a firee 
hydroxy! group and. in the presence of a ligase, such as T4 DNA ligase, readily will 
form a phosphodiester bond with a 5* phosphate of another polynucleotide, such as 
another oligonucleotide. As is well known, this reaction can be prevented selecthrely, 
where desired, by removing the 5* phosphates of the other polynucleotide(s) prior to 
ligation. 
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Plasmids generally are design^ herein by a lower case p preceded aod/or 
followed by coital letters and/or numbers, in accordance with standard naming 
convemions that are familiar to those of skill m the an. Startii^ plasmids disclosed 
herein are either commercially available, publicly available on an uirestricced basis, or 
can be constructed from available plasmids by routine i^lication of well known, 
published procedures. Many plasmids and other cloning and expression vectors that can 
be used in accordance widi die present invention are well known and re^tly available 
to those of skill in die an. Moreover, diose of skill readily may construct any number 
of other plasmids suitable for use in the invention. The properties, constniction and use 
of such plasmids, as well as other vectors, in the present invention will be readily 
apparent to diose of skill from the present disclosure. 

The term "polynucleotide(s)* generally refers to any polyribonucleotide or 
polydeoxribonucleotide, which may be unmodified RNA or DNA or modified RNA or 
DNA. Thus, for instance* polynucleotides as used herein refers to, amoi^ others, 
single-and double*stranded DNA. DNA that is a mixoire of single-and double-stranded 
regions, single* and double-stranded RNA« and RNA that is mixture of smgle- and 
double-stranded regions, hybrid molecules comprising DNA and RNA that may be 
single-stranded or more typically* double-stranded or a mixnire of -single- and double- 
stranded regions. In addition, polynucleotide as used herein refers to triple-stranded 
regions comprising RNA or DNA or bodi RNA and DNA. The strands in such regions 
may be from the same molecule or from differem molecules. The regions may include 
all of one or more of the molecules, hut more typically involve only a region of some 
of the molecules. One of the molecules of a triple-helical region often is an 
oligonucleotide. 

As used herein, the term polynucleotide includes DNAs or RNAs as described 
above that contain one or more modified bases. Thus, DNAs or RNAs widi bacid)ones 
modified for stability or for odier reasons are "polynudemides** as ttiat term is mtended 
herein. Moreover* DNAs or RNAs comprising unusual bases, such as mosine, or 
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modified bases* such as tritylated bases, to name just two examples, aie polymicleotkles 
as the tenn is used herein. 

It will be appreciated that a great variety of modifications have been made to 
DNA and RNA that serve many useful purposes known lo those of skill m the an. The 
term polynucleotide as it is employtd herein embraces such chemically, enzymatically 
or metabolically modified forms of polynucleotides, as well as the chemical forms of 
DNA and RNA characteristic of viruses and cells, including simple and complex cells, 
inter alia. 

The term "polypeptides," as used herein, includes all polypeptides as described 
below. The basic structure of polypeptides is well known and has been described in 
innumerable textbooks and other publications m die an. In this context, the term is used 
herein to refer to any peptide or protein comprising two or more amino acids joined to 
each other in a linear chain by peptide bonds. As used herein, die term refers to bodi 
shon chains, which also commonly are referred to in die an as peptides, oligopeptides 
and oligomers, for example, and to longer chains, which generally are referred to in the 
an as proteins, of which diere are many types. 

It will be appreciated diat polypeptides often contain amino acids other dian die 
20 amino acids commonly referred to as the 20 naturally occurring amino acids, and diat 
many amino acids, imrludtng ihe terminal amino adds, may be modified in a given 
polypeptide, eidier by naniral processes, such as processing and odier post-translational 
modifications, but also by chemical modification tedmiques which are well known to 
the an. Even the commra modifications thai occur naturaUy in polypeptides are too 
numerous to list exhaustively here, but diey are well described in basic texts and in 
more detailed monographs, as well as in a voluminous research literature, and diey are 
well known to diose of skill in die an. Among die known modifications which may 
be present in polypeptides of die present invention are» to name an illustrative few, 
acetylation, acylation. ADP-ribosylation, amidation, covalent attachment of flavin. 
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covalent attachment of a heme moiety, covalem attachmem of a nucleotide or nucleotide 
derivative, covalent attachment of a lipid or lipid derivative, covalent attachmem of 
pho^hotidylinositoU cross-linldiig, cyclization, disulfide bond formation, formadonof 
covalem cross-links, formation of cystine, formation of pyroglutamate, fotmylation, 
gamma-carboxylation, glycosylation, GPI andiorfonnaUon, hydroxyiation, iodination, 
metbylation, myristoylation, oxidation, proteolytic processing, phosphorylation, 
prenylation, racemization, selenoylation, sulfation, nansfer-RNA mediated addition of 
amino acids to proteins such as arginylation, and ubiquhination. 

Such modifications are well known to those of skill and have been described in 
great detail in the scientific literature. Several particularly common modifications, 
glycosylation, lipid attachment, sulfation, gamma-carboxylation of glutamic acid 
residues, hydroxylation and ADP-ribosylation, for instance, are described in most basic 
texts, such as, for instance Proteins - Strucnue and Molecular Propenies, 2nd Ed., T. 
E. Creighton, W. H. Freeman and Company, New York (1993). Many detailed reviews 
are available on diis subject, such as, for example, those provided by Wold, F., 
Posttranslational Protein Modifications: Perspectives and Prospects, pgs. 1-12 in 
Positranslational Covalem Modification of Proteins, B. C. Johnson, Ed., Academic 
Press, New York (1983): Seifter et aL, Analysis for protein modifications and 
nonprotein cofaciors. Meth, EnzymoL, 182: 626-646 (1990) and Rattan et a/.. Protein 
Synthesis: Posttranslational Modifications and Aging, Am. N.Y. Acad. Sci., 663: 48-62 
(1992). 

It will be appreciated, as is well known and as noted above, tiiat polypeptides are 
not always entirely linear. For instance, polypeptides may be branched as a result of 
ubiquitination, and diey may be circular, with or widiout branching, generally as a result 
of posttranslation events, including naniral processii^ evem, and events brought about 
by bunum mampulation which do not occur nanurally. Circular, branched and branched 
circular polypeptides may be symhesized by non-translational natural process and by 
emirely syndietic methods, as well. 
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Modifications can occur ansnvfaeie in a polypeptide, including tbe peptide 
backbone, the amino acid side-cbains and the amino or cazboxyl termini. In fact, 
blockage of die amino or carboxyl gnmp in a polypeptide, or bofli, by a covalent 
modification, is common in namrally occurring and synthetic polypeptides and such 
modifications may be present in polypeptides of the present invention, as well. For 
instance, tbe amino terminal residue of polypeptides made in coU, prior to proteolytic 
processing, abnost invariably will be N-focmyhnethioniK. 

The modifications diat occur in a polypeptide often will be a function of how it 
is made. For polypeptides made by expressing a cloned gene in a host, for instance, 
the nature and extent of the modifications in large part will be determined by the host 
cell posttranslational modification capacity and the modification Mgnals presem in the 
polypq>tide amino acid sequence. For instance, as is well known, glycosylation often 
does not occur in bacterial hosts such as £. coU. Accordmgly, when glycosylation is 
desired, a polypeptide should be expressed in a glycosylating host, generally a 
eukaryotic cell. Insect cells often carry out the same posttranslational glycosylations as 
mammalian cells and, for this reason, insect cell expression systems have been 
developed to express efficiently mammalian proteins having native patterns of 
glycosylation, inter alia. Similar considerations dpply to other modifications. It will 
be appreciated that the same lype of modification may be present in die sam^ or varying 
degree at several sites in a given polypeptide. Also, a given polypeptide may contain 
many types of modifications. In general, as used herein, die term polypeptide 
encompasses all such modificaiii)n.s. particularly diose diat are present in polypeptides 
syndiesized by expressing a polynucleotide in a host cell. 

The term ''variamts)" of polynucleotides or polypeptides, as die term is uised 
herein, are polynucleotides or polypeptides diat differ from a reference polynucleotide 
or polypeptide, respectively. Variants in diis sense are described below and elsewhere 
in die presem disclosure in greater detail. 
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A polynucleotide variant is a polynucleotide that differs in nucleotide sequence 
from another, reference polynucleotide. Generally, differences are limited so that the 
nucleotide sequences of the reference and die variant are closely similar overall and, in 
many regions, identical. As noted below, dumges in the nucleotide sequence of the 
variant may be silem. That is, they may not alter the anuno acids encoded by the 
polymideotkle. Where alterations aie limited to silent changes of this type a variant will 
encode a polypeptide with the same amino acid sequence as the reference. Also as 
noted below, changes in the nucleotide sequence of the variam may alter die amino acid 
sequence of a polypeptide encoded by the reference polynucleotide. Such nucleotide 
changes may result in amino acid substinitions, additions, deletions, fusions and 
truncations in die polypeptide encoded by die reference sequence, as discussed below. 

A polypeptide variam is a polypeptide diat differs in amino acid sequence from 
another, reference polypeptide. Generally, differences are limited so diat the sequences 
of the reference and die variant are closely similar overall and, in many region, 
identical. A variant and reference polypeptide may differ in amino acid sequence by 
one or more substitutions, addhions. deletions, fusions and mmcations, which may be 
presem in any combination. 

The tenn ''receptor molecule/ as used herein, refers to molecules which bind 
or interact specifically with TNF delta or TNF epsilon polypeptides of the presem 
invemion, including not only classic receptors, which are preferred, but also other 
molecules that specifically bind to or interact with polypeptides of the invention (whidi 
also nuiy be referred to as "binding molecules" and "interaction molecules,"* n^pecrively 
and as ''TNF delta binding molecules'* and "TNF delta imeraction molecules* or "TNF 
epsilon binding molecules" and "TNF epsilon interaction molecules/ Binding between 
polypeptides of the invention and such molecules, including recqnor or bindmg or 
interaction molecules may be exclusive to polypeptides of die invendon, which is veiy 
highly preferred, or it may be highly specific for polypeptides of die invention, which 
is highly preferred, or it may be highly specific to a group of protems diat inchides 
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polypq)tides of the inveDtion, which is piefened, or it may be specific to sevoial groups 
of proteins at least one of which inchides polypquides of die invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Hie present invention relates to novel TNF delta and TNF epsilon polypqitides 
and polynucleotides, among other thiiigs, as described in greater detail below. In 
particular, the invention relates to polypeptides and polynucleotides which are lelated 
by amino acid sequence homology to the TNF ligand superfamily. Hie invention lelaics 
especially to TNF delta having the nudeotide and amino acid sequences set out in 
Figure 1. and to tfw TNF nucleotide and amino acid sequences of die hunoan cDNA in 
ATCC Deposit No. 973T7. The invention also relates especially to TNF epsilon having 
the nucleotide and amino acid sequences set out m Figure 2, and to die TNF epsiltm 
nucleotide and amino acid sequences of die human cDNA in ATCC Dqxisit No. 974S7. 
The deposits are hereinafter referred to as die deposited clones «- as "die cDNA of the 
dq)Osited clones, " It will be appreciated diat the nucleotide and anuno acid sequences 
set out in Figures 1 and 2 were obtained by sequencing the human cDNA of die 
deposited clones. Hence, the sequence of the deponted done is controlling as to any 
discrepancies between die two and any reference to die sequences of Figures 1 and 2 
include reference to die sequences of die human cDNA's of die deposited clones. 

In accordance widi one aspect of die present invention, ttiere are provided 
isolated polynucleotides which encode die TNF ddta and TNF epsilon polypqitides 
having the deduced amino acid sequences of Figures 1 and 2. 

Using die infomntimi provided herein, such as die polynucleotide sequence set 
out in Figure 1. a polynucleoiide of the present invention encoding human TNF delta 
polypqitide may be obtaiiied using standard donii^ and screenmg procedures, such as 
diose for cloning cDNAs usii^ mRNA from cells of human tissue as starting material. 
Illustrative of die hivention. die polynucleotide set out m Figure 1 was discovered in a 
cDNA library derived from cells of human heart tissue. 
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Human TNF delu of the invention is stnicnirally related to ottier proteins of the 
TNF ligand superfamity, as shown by the results of sequencixig the cDNA encoding 
hiunan TNF delta in die deposited clone. The cDNA sequence thus obtained is set out 
in Figure 1. It contaim an open readiiig frame encoding a protein of abom 233 amin^ 
acid residues with a deduced molecular weight of about 25.871 kDa. The protein 
exhibits greatest homology to TNFa« among known proteins* The entire ammo acid 
sequence of TNF delta of Figure I has about 38% identity to the amino acid sequence 



A polynucleotide of the present invention encoding human TNF epsilon 
polypeptide may be obtained using standard cloning and screening procedures* such as 
those for clonii^ cDNAs using mRNA from cells of human tissue as starting material. 
Illustrative of the invention, the polynucleotide set out in Figure 2 was discovered in a 
cDNA library derived from cells of human heart tissue. 

Human TNF epsilon of the invention is structurally related to other proteins of 
the TNF ligand superfamily « as shown by the results of sequencing the cDNA encoding 
human TNF epsilon in the deposited clone. The cDNA sequence dius obtained is set 
out in Figure 2. The TNF epsilon sequence is nearly identical to the sequence of TNF 
delta as set out in Figure 1 minus the initial 50 amino acids and a region of TNF delta 
comprising amino acid 86 to amino acid 92. Accordingly, TNF epsilon is a splicing 
variant of TNF delta. TNF epsilon comprises 168 amino acid residues and the sequence 
of Figure 2 shows the mamre protein of TNF epsilon without any N-terminal 
hydrophobic region. The prutem exhibits greatest homology to TNFa. TNF q)silon 
of Figure 2 has about 20Sf idemn> to the amino acid sequence of TNFa. 

Polynucleotides of the present invention may be in the form of RNA« such as 
mRNA, or in the form of ONA. including, for instance, cDNA and genomic DNA 
obtained by cloning or produced by chemical syndietic techniques or by a combination 
thereof. The DNA may be double-stranded or sir^le-soranded. Single*stranded DNA 
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may be the coding strand, also known as the sense strand, or it may be the non-coding 
strand, also referred to as the ami-sense soand. 

The coding sequence which encodes die polypq)tide may be identical to the 
coding sequence of the polynucleotide shown in Figures 1 and 2. It also may be a 
polynucleotide with a different sequence, which/ as a result of the redundancy 
(degeneracy) of the genetic code, encodes the polypeptide of the DNA of Figures 1 and 
2. 

Polynucleotides of the present invention whidi encode die polypeptide of Figures 
1 and 2 may include* but are not limited to die coding sequence for the mature 
polypeptide, by itself: die coding sequence for die nutture polypeptide and additional 
coding sequences, such as those encoding a leader or secretory sequence, such as a pre-, 
or pro- or prepro- protein sequence; die codii^ sequence of die mamre polypq>tide, 
widi or widiout tht aforementioned additional coding sequences, togedier whta 
additional, non-coding sequences, including for example, but not limited to introns and 
non-coding 5' and 3* sequences, such as the transcribed, non-translated sequences that 
play a role in transcription, mRNA processing - including splicing and polyadenylation 
signals, for example - ribosome binding and stability of mRNA; additional coding 
sequence which codes for additional amino acids, such as those which provide additional 
functionalities. 

Thus, for instance, die polypeptide may be fused to a marker sequence, such as 
a peptide, which facilitates purification of die fused polypeptide. In certain preferred 
embodiments of this aspect of die invemion, die marter sequence is a hexa-histtdine 
peptide, such as die tag provided in die pQE vector (Qiagen, lnc.)« amoqg others, many 
of which are commercially available. As described in Gentz er al., Proc. Nail. Acad. 
ScL. USA. 96:821-824 (1989), for insunce, hexa-histidine provides for convenient 
purification of the fusion protein. The HA tag correqionds to an epitope derived of 
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influenza hemagglutinin protein, which has been described by Wilson et al.. Cell, 
37:767 (1984), for instance. 

In accordance with the foregoing, the term "polynucleotide encoding a 
polypeptide" as used herem encompasses polynucleotides which inchide a sequence 
encoding a polypeptide of the present invention, particularly die hunum TNF delta and 
TNF epsilon having the amino acid sequences set out in Figuies 1 and 2. The term 
encompasses polynucleotides that inchide a single continuous region or discontinuous 
regions encoding the polypeptide (for example, inierrupted by mtrons) together with 
additional regions* that also may contain coding and/or non-coding sequences. 

The present invention further relates to variants of the herein above described 
polynucleotides which encode for fragments, analogs and derivatives of the polypeptide 
having the deduced amino acid sequence of Figuits 1 and 2. A variant of the 
polynucleotide may be a namrally occurring variant such as a namraUy occurring allelic 
variant, or it may be a variant that is not known to occur naturally. Such non-naiurally 
occurring variants of the polynucleotide may be made by mutagenesis techniques, 
including those applied to polynucleotides, cells or organisms. 

Among variants in this regard are variants that differ from the aforementioned 
polynucleotides by nucleotide substimtions, deletions or addftions. The substitutions, 
deletions or additions may involve one or more nucleotides. The variants may be 
altered in coding or non-coding regions or both. Alterations in the coding regions may 
produce conservative or non-conservative amino acid substitutions, deletions or 
additions. 

Among the panicularly preferred embodiments of the invention in this regard are 
polynucleotides encoding polypeptides having Ae amino acid sequence of TNF delta and 
TNF epsilon set out in Figures 1 and 2; variants, analogs, derivatives and fragments 
diereof, and fragments of the variants, analogs and derivatives. 
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Further panicularly preferred in this regard are polynucleotides encoding TNF 
delta and TNF epsilon which have the amino acid sequence of the TNF delta and TNF 
epsiloo polypeptide of Figures 1 and 2 in which several, a few, 5 to 10, 1 to 5, 1 to 3, 
2, 1 or no amino acid residues are substimted, deleted or added, in any combination. 
Especially preferred among these are siiem substimtions, additions and deletions, which 
do not alter the properties and activities of the TNF delta and TNF epsilon. Also 
especially preferred in this regard are conservative substimtions. Most highly preferred 
are polynucleotide encoding polypeptides having the amino acid sequence of Figures 1 
and 2, wittiout substitutions. Further preferred embodiments of the invention are 
polynucleotides that are at least 70% identical to a polynucleodde encoding the TNF 
delta and TNF epsilon polypeptide having the amino add sequence set out in Figures 
1 and 2, and polynucleotides which are complementary to such polynucleotides. 
Alternatively, most highly preferred are polynucleotides that comprise a region that is 
at least 80% identical to a polynucleotide encoding the TNF delta and TNF epsilon 
polypeptide and polynucleotides complementary thereto. In this regard, polynucleotides 
at least 90% identical to the same are particulariy preferred, and among diese 
panicularly preferred polynucleotides, those with at least 95% are especially preferred. 
Furthermore, those with at least 97% are highly preferred among those wiA at least 
95%, and among these those with at least 98% and at least 99% are panicularly highly 
preferred, widi at least 99% being the more preferred. 

Panicularly preferred embodiments in this respea, moreover, are polynucleotides 
v^ich encode polypeptides which retain substamially die same biological function or 
activity as die mature polypeptide encoded by the cDNA of Figures 1 and 2. 

The present invention further relates to polynucleotides that hybridize to the 
herein above-described sequences. In this nrprd, the presem invention especially relates 
to polynucleotides which hybridize under stringent conditions to the herein above- 
described polynucleotides. As herein used, ;he tern "stringent conditions** means 
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hybridization will occur when at least 95% and preferably at least 97% of the bases 
between sequences are complememaiy (e.g., G:C; A:T). 

As discussed additionally herein regaiding polynucleotide assays of die invention, 
for instance, polynucleotides of die uwention as discussed above, may be used as a 
hybridization probe for cDNA and genomic DNA to isolate ftill-lengdi cDNAs and 
genomic clones encodmg TNF delta and TNF epsilon and to isolate cDNA and goomic 
clones of odier genes diat have a high sequence similarity to the human TNF delta and 
TNF epsilon gene. Such probes generally wUl comprise at least IS bases. Preferably, 
such probes will have at least 30 bases and may have at least 50 bases. 

For example^ die coding region of die TNF delta and TNF epsilon gene may be 
isolated by screening using die known DNA sequence to symhesize an oligonucleotide 
probe. A labeled oligonucleotide having a sequence complementary to that of a gene 
of die presem invention is dien used to screen a library of human cDNA, genomic DNA 
or mRNA to determine which members of die library die probe hybridizes to. 

The polynucleotides and polypeptides of die present invention may be employed 
as research reagents and materials for discovery of nfeamients and diagnostics to human 
disease, as further discussed herein relating to polynucleotide assays, imeralia. 

The polynucleotides may encode a polypeptide which is die mamre protein plus 
additional amino or carboxyUicmiinal amino acids, or amino acids interior to die mamre 
polypeptide (when die mamre fonn has more dian one polypeptide chain^ for instance). 
Such sequences may play a role in processing of a protein from precursor to a mamre 
fonn« may facilitate protein trafTicking. may prolong or shorten protein halMife or may 
facilitate manipulation of a protein for assay or production, among odier diings. As 
generally is die case in situ, die additional amino acids may be processed away from die 
mamre protein by cellular enzymes. 
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A precursor protein, having the mamie form of die polypeptide fused to one or 
moiepn>sequeiu:esiDaybeaniiuictiveformofthepoIypep^^ When prosequences are 
removed such inactive precursors genmlly are activated. Some or all of the 
prosequences may be removed before activaticm. Generally, such piecursors are called 
proproteins. 

In sum, a polynucleotide of the present invention may encode a mature protein, 
a mature protein plus a leader sequence (which may be referred to as a preproiein), a 
precursor of a mamre protein having one or more prosequences which are not the 
leader sequences of a preprotein, or a preproprotein, which is a precursor to a 
proprotein, having a leader sequence and one or more prosequences, which generally 
axe removed during processing steps that produce active and mamre forms of the 
polypeptide. 

Deposits containing human TNF delta and human TNF q>silon cDNA have been 
deposited with the American Type Culnire Cbllection, as noted above. Also as noted 
above, the cDNA deposit is referred to herein as "die deposited clone" or as "the cDNA 
of the deposited clone/ The clones were deposited with the American Type Culmre 
Collection, 12301 Park Lawn Drive, Rockvillc, Maryland 20852, USA, on December 
8, 1995 and Match I. 1996, and assigned ATCC Deposit No. 97377 and 97457, 
respectively. The deposited materials are pBluescript SK (-) plasmids (Stratagene, La 
Jolla, CA) that conuins the fiill length TNF delta and TNF epsilon human cDNA. 

The deposits have been made under the terms of the Budapest Treaty on the 
international recognition of the deposit of micro-oiganisms for purposes of patent 
procedure. The strains will be irrevocably and without restriction or condition released 
to the public upon the issuance of a patent. The deposits are provided merely as 
convenience to those of skill in the an and ate not an admission that a deposit is 
required for enablement, such as that required under 35 U.S.C. §112. The sequence 
of the polynucleotides contained in the deposited material, as well as the amino acid 
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sequence of the polypeptide encoded thereby, arc controlling in the event of any conflict 
with any description of sequences herein. A license may be required to make, use or 
sell the deposited materials, and no such license is hereby granted. 

The present invention ftirther relates to human TNF delta and TNF epsilon 
polypeptides having the deduced amino acid sequences of Figures 1 and 2. The 
polypeptide of the present invention may be a recombmam polypeptide, a natural 
polypeptide or a synthetic polypeptide. In certain preferred embodnnents h is a 
recombmant polypq)tide. 

The invention also relates to fragments, analogs and derivatives of these 
polypeptides. The terms "fragment/ "derivative" and "analog" when referring to the 
polypeptide of Figures 1 and 2 means a polypeptide which retains essentially the same 
biological function or activity as such polypeptide. Thus, an analog includes a 
proprotein which can be activated by cleavage of the proprotein portion to produce an 
active mature polypeptide. 

The fragment, derivative or analog of the polypeptide of Figures 1 and 2 may 
be (i) one in which one or more of the amino acid residues are substimted with a 
conserved or non-conserved amino acid residue (preferably a conserved amino acid 
residue) and such substimted amino acid residue may or may not be one encoded by the 
genetic code, or (ii^ one in which one or more of the amino acid residues includes a 
substimem group, or (iiii one m which the mamre polypeptide is fused with another 
compound, such as a compound to mcrease the halMife of the polypeptide (for example, 
polyethylene glycol), or liv) one in which the additional anuoo acids are fused to the 
mature polypeptide, such as a leader or secretory sequence or a sequence wUdi is 
employed for purification of the mamre polypeptide or a proprotein sequence. Such 
fragments, derivatives and analogs are deemed to be widun the scope of (hose skilled 
in the art from the teachii^ herein. 
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Among tbe pankulaily prefened embodimenis of die invention in diis regard are 
polypeptides having die amino acid sequence of THF delta and TNF epsilon set out in 
Figures i and 2, variants, analogs, derivatives and fragments thereof* and variants, 
analogs and derivatives of tbe fragments. Alternatively, particularly preferred 
embodimaits of the invention in tfiis regard aie polypeptides havii^ the amino acid 
sequence of the TNF delta and TNF epsilon of the human cDNA in the deposited clone, 
variants, analogs, derivatives and fragments thereof, and variants, analogs and 
derivatives of the fragments. 

Among preferred variants are those that vary from a reference by conservative 
amino acid substitutions. Such substimtions are those that substiute a given amino acid 
in a polypeptide by another ammo acid of like chaiacterisiics. Typically seen as 
conservative substimtions are the replacements, one for another, among the aliphatic 
amino acids Ala, Val, Leu and He: interchange of the hydroxyl residues Ser and Thr, 
exchange of the acidic residues Asp and Glu, substimnon between the amide residties 
Asn and Gin, exchange of the basic residues Lys and Arg and rq)lacements among die 
aromatic residues Phe, Tyr. 

Further particulariy preferred in this regard are variants, analogs, derivatives and 
fragments, and variants, analogs and derivatives of the fragments, having the ammo acid 
sequence of the TNF delta and TNF epsilon polypeptide of Figures 1 and 2 or of the 
cDNA in the deposited clone, in which several, a few, 5 to 10, 1 to S, 1 to 3, 2, 1 or 
no amino acid residues are substinited. deleted or added, in any combination. 
Especially preferred among these are silent substitutions, additions and deletions, which 
do not alter die .propenies and activities of the TNF delta and TNF epsilon. Also 
especially preferred in this regard are conservative substimtions. Most highly preferred 
are polypeptides having the amino acid sequence of Figures 1 and 2 witbom 
substitutions. 
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The polypeptides and polynucleotides of the present invention are preferably 
provided in an isolated form, and preferably are purified to homogeneity. 

The TGF delta polypeptides of the present invention include the polypeptide of 
SEQ ID N0:2 (in particular the mamre polypeptide) as well as polypeptides which have 
at least 70% similarity (preferably at least 70% identity) to the polypeptide of SEQ ID 
N0:2 and more preferably at least 90% simUari^ (more preferably at least 90% 
identity) to the polypeptide of SEQ ID N0:2 and still more preferably at least 95% 
similarity (still more preferably at least 95% identity) to the polypeptide of SEQ ID 
N0:2 and also include portions of such polypeptides with such portion of the 
polypeptide generally containing at least 30 amino acids and more preferably at least 50 
amino acids. 

The TGF epsilon polypeptides of the present invention include the polypeptide 
of SEQ ID N0:4 (in panicular the mamre polypeptide) as well as polypeptides which 
have at least 70% similarity (preferably at least 70% idemity) to the polypeptide of SEQ 
ID N0:4 and more preferably at least 90% similarity (more preferably at least 90% 
identity) to the polypeptide of SEQ ID N0:4 and still more preferably at least 95% 
similarity (still more preferably at least 95% identity) to the polypeptide of SEQ ID 
N0:4 and also include ponions of such polypeptides with such portion of the 
polypeptide generally containing at least 30 amino acids and more preferably at least 50 
amino acids. 

As known in the an "similarity** between two polypeptides is determined by 
comparing the amino acid sequence and its conserved amino acid substitutes of one 
polypeptide to the sequence of a second polypeptide. 

Fragments or ponions of the polypq>tides of tte present invention may be 
employed for producing the corresponding fulMength polypeptide by peptide synfliesis; 
therefore^ the fragments may be employed as intermediates for producing the fiill-lengdi 
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polypq)tides. Fragments or ponions of the polynucleotides of the present invention may 
be used to synthesize full*lei)^ polynucleotides of die present iaventio!i. 

A £ragnient is a polypeptide having an amino acid sequence that entirely is die 
same as part but not all of the amino acid sequence of the aforemauioned TNF delta 
and TNF epsilon polypeptides and variants or derivadves thereof. Such fragments may 
be "free-staiKiing," i.e.« not pan of or fiised to other amino acids or polypeptides, or 
they may be comprised within a larger polypeptide of which they form a pan or region. 
When comprised widiin a larger polypeptide, the presently discussed fragments most 
preferably form a single continuous region. However, several fragments may be 
comprised within a single larger polypeptide. For instance, cettain preferred 
embodiments relate to a fragment of a TNF delta and TNF epsilon polypqptide of the 
presem comprised widiin a precursor polypeptide designed for expression in a host and 
having heterologous pre and pro-polypeptide regions fused to the amino terminus of the 
TNF delta and TNF epsilon fragment and an additional region fused to the carboxyl 
terminus of die fragtnent. Therefore, fragments in one aspea of the meaning inteixled 
herein, refers to the ponion or ponions of a fusion polypeptide or fusion protein derived 
from TNF delta and TNF epsilon. 

As representative examples of polypeptide fragmertts of the invention, there may 
be mentioned those which have from about 30 to about 233 amino acids, in this 
coniexi, "about** includes the panicularly recited range and ranges larger or smaller by 
several* a few, 5. 4. 3. 2 or 1 amino acid at eidier extreme or at bodi extremes. For 
instance, about 100 to 233 amino acids in this context means a polypeptide fragment of 
100 plus or minus several, a feu. S. 4. 3. 2 or 1 amino acids to 233 plus or minus 
several a few, S« 4. 3. 2 or I amino acid residues, i.e., ranges as broad as 100 minus 
several amino acids to 233 plus several amino acids to as narrow as 100 plus several 
amino acids to 233 minus several amino acids. 
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Highly preferred in Ais regard are die recited ranges plus or minus as many as 
5 amino acids at eidier or at both extremes. Panicularly highly preferred are the recited 
ranges plus or minus as many as 3 amino acids at eidier or at bodi die recited extremes. 
Especially particularly highly preferred are ranges plus or minus 1 amino acid at eidier 
or at bodi extremes or the recited ranges with no additions or deletions. Most highly 
preferred of all in diis regard are fragments firom about IS to about 233 amino acids. 

Amor^ especially preferred fragments of die inveodon are truncation mutants of 
TNF delta and TNF epsilon. Truncadon mutants include TNF delta and TNF epsilon 
polypeptides having the amino acid sequence of Figures 1 and 2, or of variants or 
derivatives diereof, except for deletion of a continuous series of residues (diat is, a 
continuous region, pan or ponion) diat includes the amino terminus, or a continuous 
series of residues that includes die carboxyl terminus or, as in double truncation 
mutants, deletion of two continuous series of residues, one including the amino terminus 
and one including die carboxyl terminus. Fragments having the size ranges set out 
about also are preferred embodiments of ttuncation fragments, which are especially 
preferred mtong fragments generally. 

Also preferred in this aspect of die invention are fragments characterized by 
strucmral or functional attributes of TNF delta and TNF epsilon. Preferred 
embodiments of the invention in this regard include fragments that comprise alpha-^helix 
and alpha-helbc forming regions ("alpha-regions"), beta-sheet and beta-sheet-forming 
regions ("beta-regions"), mm and turn-forming regions ("nim-regions"), coil and coil- 
forming regions (*coil-regtons"). hydrophilic regions, hydrophobic regions, al[^ 
amphipathic regions, beta amphipathic regions, flexible regions, surface-forming regions 
and high antigenic index regions of TNF delta and TNF epsilon. 

Ortain preferred regions in diese regards are set out in Figure 4 for TNF delta 
and Figure 5 for TNF epsilon. and include, but are not limited to, regions of die 
aforementioned types identifled by analysis of the amino acid sequence set out in Figures 
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1 and 2. As set oui in Figures 4 and 5, such prefened regions include Garaier-Robson 
alpha-regions, beta-iegions, cum-regiohs ami coil-regions, Chou-Fasmanalpha-regions* 
beta-regions and nim-iegions, Kyte-Doolitde hydiophilic regions and hydrophilic 
regions* Eisenberg alpha and beta amphipadiic regions, Kaiplus-Schulz flexible r^ions, 
Emini surface-fomiing regions and Jameson-Wolf hi|^ antigenic index regions. 

Among highly preferred fragments in this regard are those that comprise regions 
of TNF delta aiKl TNF epsilon that combine several structural features, such as several 
of the features set out above. In diis regard, the regions defmed by the residues 
following the signal peptide region of Figures 1 , 2, 4 and 5, which all are characterized 
by amino acid compositions highly characteristic of mm*regions/hydrq>bilic regiras, 
flexible-regions, surface-forming regions, and hi^ antigenic index-regions, aie 
especially highly preferred regions. Such regions may be comprised widiin a larger 
polypeptide or may be by themselves a preferred fragroem of the present invention, as 
discussed above. It will be appreciated that the term "about" as used in this paragraph 
has the meaning set out above regarding fragments in general. 

Further preferred regions are those that mediate activities of TNF delta and TNF 
epsilon. Most highly preferred in this regard are fragments that have a chemical, 
biological or (Mher activity of TNF delta and TNF epsilon, including those with a similar 
activity or an improved activity* or with a decreased undesirable aaivity. Hi^y 
preferred in this regard are fragments that contain regions that are homologs in 
sequence, or in position, or in both sequence and to active regions of related 
polypeptides, such as the related polypeptides set out in Figure 3, mchiding human TNF 
a and fi. Amoiig particularly preferred fragments in these regards are tniiication 
mutants, as discussed above. 

It will be appreciated that the invention also relates to, among others, 
polynucleotides encoding the aforememioned fragments, polynucleotides that hybridize 
to polynucleotides encoding the fragments, particulariy those that hybridize under 
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Stringent conditions, and polynucleotides, such as PCR primers, for amplifying 
polynucleotides that encode the fragments. In these regards, preferred polynucleotides 
are those that correspondent to the preferred fragments* as discussed above. 

The present invention also relates to vectors which include polynucleotides of the 
present invention, host cells which are genetically engineered with vectors of the 
invention and the production of polypeptides of the invention by recombinant techniques. 

Host cells can be genetically engineered to incorporate polynucleotides and 
express polypeptides of the present invention. For instance, polynucleotides may be 
inoroduced mto host cells using well known techniques of infection, n-ansduction, 
transfection, oransvection and transformation. The polynucleotides may be intnxhiced 
alone or with other polynucleotides. Such other polynucleotides may be introduced 
independently, co-introduced or inn'oduced joined to the polynucleotides of the 
invention. Thus, for instance, polynucleotides of the invention may be transfected into 
host cells with another, separate, polynucleotide encodipg a selectable marker, using 
standard techniques for co*transfection and selection m, for instance, manmudian cells. 
In this case the polynucleotides generally will be stably incorporated into the host cell 
genome. 

Alternatively, the polynucleotides may be joined to a vector containing a 
selectable marker for pmpagation in a host. The vector construct may be introduced 
into host cells by the aforementioned techniques. Generally, a plasmid vector is 
introduced as DNA in a precipiutc. such as a calcium phosphate precipitate, or m a 
complex with a charged lipid. Electroporation also may be used to iim:oduce 
polynucleotides imo a host. If the vector is a viius, h may be packaged m vitro or 
introduced into a packaging ceil and the packaged virus may be transduced iato cells. 
A wide variety of techniques suitable for making polynucleotides and for imroduciqg 
polynucleotides into cells in accordance with this aspea of the inv^ion are well known 
and routine to those of skill in the art. Such techniques are reviewed at length in 
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Sambrook et al. cited above, which is illustrative of die many laboratory manuals that 
detail these techni<^es. In accordance with this wpKX of the invention the vectt>r tnay 
be, for example, a plasmid vector, a single or double-stranded phage vector, a suqgle 
or double-stranded RNA or DNA viral vector. Such vectors may be introduced into 
cells as polynucleotides, preferably DNA, by well known tedmi^s for introducing 
DNA and RNA into cells. Thevectors,mthecaseofphageand viral vectors also may 
be and preferably are introduced into cells as packaged or encapsidated virus by well 
known techniques for infection and transduction. Viral vectors may be replication 
competent or replication defective. In the latter case viral propagation generally will 
occur only in complementing host cells. 

Preferred amonjg vectors* in certain req)ects, are those for expression of 
polynucleotides and polypeptides of the present invention. Generally, such vectore 
comprise cis-acting connol regions effective for expression in a host operatively linked 
to die polynucleotide to be expressed. Appn^ria^ urans-acting factcnrs eidier are 
supplied by die host, supplied by a complememiqg vector or sun>lied by die vector itself 
upon introducdon into the host. 

In certain preferred embodiments in this regard, die vectors provide for specific 
expression. Such specific expression may be inducible expression or expression only 
in centain types of cells or bodi inducible and cell-specific. Particularly preferred among 
inducible vectors arc vectors that can be induced for expression by environmental factors 
duit are easy to manipulate, such as temperature and imtriem additives. A variety of 
vectors suitable to diis aspect of the invention, including constinuive and inducible 
expression vectors for use in prokaryoiic and eukaryotic hosu, are well known and 
employed routinely by diose of skill in die art. 

The eiigineered host cells can be culnired in conventiorud imtrient media, which 
may be modified as appropriate for, imer alia, activatiiig promoters, selectii^ 
transfonnants or amplifying genes. Culnire conditions, such as temperature, pH and the 
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like, previously used with the host cell selected for expression generally will be suitable 
for expression of polypeptides of the present invention as will be apparent to those of 
skill in the an. 

A great variety of expression vectors can be used to express a polypeptide of the 
invention. Such vectors inchide chromosomal, episomal and vin]5*derived vectors e.g. , 
vectors derived from bacterial plasmids, from bacteriophage, from yeast q)isomes« from 
yeast chromosomal elements, from viruses sudi as baculovinises, papova viruses, such 
as SV40, vaccinia vinises, adenoviruses, fowl pox viruses, pseudorabies viruses and 
retroviruses, and vectors derived from combinations thereof, such as those derived from 
plasmid and bacteriophage genetic elements, such as cosmids and phagemids, all may 
be used for expression in accordance with this aspect of the present invention. 
Generally, any vector suitable to maintain, propagate or express polynucleotides to 
express a polypeptide in a host may be used for expression in this rpgard. 

The ai^ropriate DNA sequence may be inserted into the vectt)r by any of a 
variety of well-known and routine techniques. In general, a DNA sequence for 
expression is jomed to an expression vector by cleaving the DNA sequence and the 
expression vector with one or more restriction endonucleases and then joimng the 
restriction fragments together using T4 DNA ligase. Procedures for restriction and 
ligation that can be used to this end are well known and routiK to those of skill. 
Suitable procedures in this regard, and for constructing expression vectors using 
alternative techniques, which also are well known and routine to those skill, are set forth 
in great detail in Sambrook et al. cited elsewhere herein. 

The DNA sequence in the expression vector is operatively linked to appropriate 
expression conorol sequence(s). including, for instance, a promoter to direct mRNA 
transcription. Representatives of such promoters inchide die |diage lambda PL 
promoter, the £. coti lac, trp and tac promoters, the SV40 early and late promoters and 
promoters of retroviral LTRs. to name just a few of die well-known promoters. It will 
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be understood Urn numerras promoters not mentioned are citable for use in this aspect 
of tbe invention are well known and readily may be employed by those of skill in the 
manner ilhistrated by the discussion and the examples hmin. 

In generaK expression constructs will contain sites for transcription initiation and 
termination, and, in the transcribed region, a ribosome binding site for translation. The 
coding portion of the mature transcripts expressed by the constructs will include a 
translation initiating AUG at the beginning and a termination codon appropriately 
positioned at the end of the polypeptide to be translated. 

In addition* the constructs may contam control regions that regulate as well as 
engender expression. Generally, in accordance with many commonly practiced 
procedures, such regions will operate by controUmg transcription* such as repressor 
binding sites and enhancers* among others. 

Vectors for propagation and expression generally will mclude selectable markers. 
Such markers also may be suitable for amplification or the vectors may contain 
additional nuirkers for this purpose. In this regard, die expression vectors preferably 
contain one or more selectable marker genes to provide a pheiiotypic trait for selection 
of transformed host cells. Preferred markers include dihydrofolate reductase or 
neomycin resistance for eukaiyotic cell culnire« and tetracycline or ampicillin resistance 
genes for culnxring £. coli and other bacteria. 

The vector containing the appropriate DNA sequence as described elsewhere 
herein, as well as an appropriate promoter, and other appropriate comrol sequences, ~ 
may be introduced into an appropriate host using a variety of well known techniques 
suitable to expression therein of a desired polypeptide. Representative examples of 
appropriate hosts include bacterial ceils, such as £. coh\ Streptomyces and Salmonella 
typhimurium cells; fungal cells, such as yeast cells; insect cells such as Drosophib S2 
and Spodoptera Sf9 cells: animal cells such as CHO, COS and Bowes melanoma cells; 
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and plant cells. Hosts for of a great variety of expression constructs are well known, 
and those of skill will be enabled by the present disclosure readily to select a host for 
expressing a polypeptides in accordance widi Ais a^t of the present invention. 

More particularly* the present invention also includes recombinant constiiicts, 
such as egression constructs, comprising one or more of the sequences described 
above. The constructs comprise a vectt>r, such as a plasmid or viral vector, into which 
such a sequence of the mvention has been inserted* The sequence may be inserted in 
a forward or reverse orientation. In certain preferred embodiments in this regard, the 
construct fiirther comprises regulatory sequences, inchiding, for example, a promoter, 
operably linked to the sequence. Large numbers of suitable vectors and promoters are 
known to those of skill in the art, and there are many conomercially available vectors 
suitable for use in the present invention. 

The following vectors, which are commercially available, are provided by way 
of example. Among vectors preferred for use m bacteria are pQE70, pQE60 and pQE* 
9, available from Qiagen; pBS vectors, Phagescript vectors, Bhiescript vectors, pNHSA, 
pNH16a, pNHlSA. pNH46A« available from Stratagene; and ptrc99a, pKK223-3. 
pKK233-3, pDRS40. pRITS available from Pharmacia. Among preferred eukaryotic 
vectors are pWLNEO. pSV2CAT* pCXS44, pXTl and pSG available from Stratagene; 
and pSVK3, pBPV« pMSG and pSVL available from Pharmacia. These vectors are 
listed solely by way of illustration of the many commercially available and well known 
vectors diat are available to those of skill in the art for use in accordance with this 
aspect of the present invention. It will be appreciated that any other plasmid or vector 
suitable for, for example, introduction, maintenance, propagation or expression of a 
polynucleotide or polypeptide of the invention in a host may be used m this aspect of 
the invention. 

Promoter regions can be selected from any desired gene using vectors that 
contain a reponer transcription unit lacking a promoter region, sudi as a 
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chloramphenicol acetyl transferase ("cat") transcription unit, downstream of lestriction 
site or sites for introducing a candidate promoter fragment; i.e., a fragment that may 
contain a promoter. As is well known* introduction into the vector of a promoter- 
containing fragmem at be restriction site upstream of the cat gene engenders production 
of CAT activity, which can be detected by standard CAT assays. Vectors suitable to 
this end are well known and readily available. Two such vectors ate pKK232-8 and 
pCM7. Thus, promoten for expression of polynucleotides of the present invemion 
include not only well known and readily available promoters, but also promoters that 
readily may be obtained by the foregoing technique, using a reporter gene. 

Among known bacterial promoters suitable for expression of polynucleotides aind 
polypeptides in accordance with the presem invention are Ae E. coli lad and lacZ and 
promoters^ die T3 and T7 promoters, the gpt promoter, the lambda PR, PL pixmioters 
and the tip promoter. Among known eukaiyotic promoters suitable in this regard are 
the CMV immediate early promoter, the HSV diymidme kinase promoter, the early and 
late SV40 promoters^ die pronnoters of retroviral LTRs, such as diose of die Rous 
sarcoma vnus ("RSV"), and metallodiioneui promotm, such as the mouse 
metallodiionein-I promoter. Selection of appropriate vectors and promoters for 
expression in a host cell is a well known procedure and the requisite techniques for 
expression vector construction, introduction of the vector into Che host and expression 
in the host are routine skills in the art. 

The present invention also relates to host cells containing the above-described 
constructs discussed above. The host cell can be a higher eukaryotic cell, such as a 
mammalian cell, or a lower eukar>'otic cell, such as a yeast cell, or the host cell can be 
a prokaryotic cell, such as a bacterial cell. 

Imroduction of the construct imo the host cell can be effected by calcium 
phosphate oruisfection. DEAE-dextran mediated transfection, caticmic lipid-mediated 
nransfection, electroporation. transduction, infection or other methods. Such methods 
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are described in many standard laboratory manuals, such as Davis et al, Basic Methods 
in Molecular Biology* (1986). Constructs in host cells can be used in a conventional 
manner to produce the gene product encoded by the recombinant sequence. 
Alternatively, the polypeptides of the invention can be synthetically produced by 
conventional peptide syntfiesizers. 

Manure proteins can be expressed in mammalian cells, yeast, bacteria, or other 
cells under the control of appropriate promoters. Cell-free translation systems can also 
be enq>loyed to produce such proteins using RNAs derived from the DNA constracts of 
the present invention. Appropriate cloning and ejq>re$$ion vectors for use with 
prokaryotic and euk^ryotic hosts are described by Sambrook et al.. Molecular Qoning: 
A Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor. N.Y. (1989). 

Generally, recombinam expression vectors will include origins of replication, a 
promoter derived from a highly-expressed gene to direct transcription of a downstream 
strucmral sequence, and a selecubie marker to permit isolation of vector containing cells 
after exposure to the vector. Among suitable promoters are those derived from dse 
genes that encode glycolytic enzymes such as 3-phosphoglycerate kinase ("PCK**), a- 
factor, acid phosphatase, and heat shock proteins, among others. Selectable markers 
include the ampiciliin resistance gene of E. coii and the trpl gene of S. cerevisiae. 

Transcription i»l the DNA encoding the polypeptides of the present invention by 
higher eukaryotes ma> he incrcaMxl hy inserting an enhancer sequence into the vector. 
Enhancers are cis-acting elements of DNA. usually about from 10 to 300 bp that act to 
increase transcriptional activity of a promoter in a given host cell-type. Examples of 
enhancers include the S V40 enhancer, which is loca^ on the late side of the replication 
origin at bp 100 to 270. ihe cytomegalovirus early promoter enhancer, die polyoma 
enhancer on the late side of the replication origin, and adenovirus enhancers. 
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Polynucleotides of die inventioo, encoding the heterologous structural sequence 
of a polypeptide of die invention generally will be inserted into die vector using standard 
techniques so that it is operably linked to die promoter for expression. The 
polynucleotide will be positioned so that die transcription stan site is located 
appropriately 5' to a ribosome binding site. The ribosome binding site will be S* to die 
AUG diat initiates translation of the polypeptide to be expressed. Generally, diere will 
be no other open reading frames that begin with an initiation codon, usually AUG* and 
lie between die ribosome binding site and the initiating AUG. Also, generally, ttiere 
will be a translation stop codon at die end of die polypeptide and diere will be a 
polyadenylation signal and a transcription termination signal an>ropriately disposed at 
die 3' end of die transcribed region. 

For secretion of die translated protein into die lumen of the endoplasnuc 
reticulum, into the periplasmic space or imo the extracellular environment, appropriate 
secretion signals may be incorporated into die expressed polypeptide. The signals may 
be endogenous to die polypeptide or diey may be heterologous signals. 

The polypeptide may be expressed in a modified form, 'such as a flision protein, 
and may include not only secretion signals but also additional heterologous functional 
regions. Thus, for instance, a region of additional amino acids, particularly charged 
amino acids, may be added to die N-ierminus of die polypeptide to improve stability and 
persistence in die host cell, during purification or during subsequent handling and 
storage. Also, region also may be added to die polypeptide to facilitate purification. 
Such regions may be removed prior to final preparation of the polypeptide. The 
addition of peptide moieties to polypeptides to engender secretion or excretion, to 
improve stability and to facilitate purification, amoi^ odiers, are familiar and routine 
techniques in the an. 

Suitable prokaryotic hosts for propagation, maintenance or expression of 
polynucleotides and polypeptides in accordance widi the mvention include Escheridaa 
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coU, Bacillus subtilis and Salmonella ryphimurium. Various species of Pseudomonas, 
Streptomyces, and Staphylococcus aie suitable hosts in this regard. Moreover, nuiny 
other hosts also known to those of skill may be employed in this regaid. 

As a representative but non-limiting example^ useful expression vectors for 
bacterial use can comprise a selectable marker and bacterial origin of replication derived 
from commercially available plasmids comprising genetic elements of the well known 
cloning vector pBR322 (ATCC 37017). Such commercial vectors include, for example, 
pKK223-3 (Pharmacia Fine Chemicals, Uppsala, Sweden) and GEMl (Promep Biotec, 
Madison, WI, USA). These pBR322 "backbone" sections aie combmcd widi an 
appropriate promoter and die structural sequence to be expressed. 

Following transformation of a suitable host strain and growth of the host strain 
to an appropriate cell density, where the selected promoter is inducible it is mduced by 
appropriate means (e.g., temperamre shift or exposure to chemical inducer) and cells 
are cultured for an additional period. Cells typically dien are harvested by 
cemrifugation, disnipted by physical or chemical means, and die resulting etude extract 
retained for funher purification. Microbial cells employed in expression of proteins can 
be disrupted by any convenient mediod, including freeze-diaw cycling, sonication, 
mechanical disruption, or use of cell lysing agents, such methods are well know to diose 
skilled in die art. 

Various mammalian cell culnire systems can be employed for expression, as 
well. Examples of mammalian expression systems include the COS-7 lines of monkey 
kidney fibroblast, described in Gluznum ei at.. Cell. 23:115 (1981). Odier cell lines 
capable of expressing a compatible vector include for example, die C127, 3T3, CHO, 
HeLa, human kidney 293 and BHK cell lines. 

Mammalian expression vectors will comprise an origin of replication, a suitable 
promoter and enhancer, and also any necessary ribosome buiding sites, polyadenylation 
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sites, splice donor and accepcor sites, tianscr^ttonal tennination sequences, and 5* 
flanking non-transcribed sequences that are neoessaiy for expression. In certain 
preferred embodiments in diis regard DNA sequences derived from the SV40 splice 
sites, and the SV40 polyadenylation sites are used for required non-transcribed genetic 
elements of these types. 

The polypeptides of the present invention can be recovered and purifled from 
recombmant cell cultures by well-known mediods inchiding ammonium sulfate or 
ethanol precipitation, acid extraction, anion or cadon exchange chromatography, 
phosphocellulose chromatography, hydrophobic inieraction chromatography, affinity 
chromatography, hydroxylapatite chnrniatografdiy and lectin chromatography. Most 
preferably, high performance liquid dtfomaK>gnq>fay CHPLC*) is employed for 
purification. Well known techniques for refolding protein may be employed to 
regenerate active conformation when the polypeptide is denatured duririg isolation and 
or purification. 

Polypeptides of die present invention inchide naturally purified products, 
prcxlucts of chemical synthetic procedures, and products produced by recombinant 
techniques from a prokaryotic or eukaryotic host, including, for example, bacterial, 
yeast, higher plant, insect and mammalian cells. Depending upon the host employed in 
a recombinant production procedure, the polypeptides of the present invention may be 
glycosylated or may he non-glycosytated. In addition, polypepudes of die invention may 
also include an initial modined meihionine residue, in some cases as a result of host- 
mediated processes. 

The polynucleotides and polypeptides of the present invention may be used in 
accordance with the present invention for a vari^ of applications, particularly those 
that make use of die chemical and biological prq>eities TNF delta and TNF epsilon. 
Among these are applications in apoptosis of nransfonned cell lines, mediation of cell 
activaUon and proliferation and primary mediators of immune regulation antimicrobial. 
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antiviral and inflammatory response susceptibility to pathogens. Additional applications 
relate to diagnosis and to treatment of disorders of cells, tissues and organisms. These 
aspects of the invention are illustrated further by the following discussion. 

This invention is also related to the use of the polynucleotides of the presem 
invention to detect complementary polyimcleotides sudi as, for example, as a diagnostic 
reagent. Detection of a mutated form of a polypeptide of the presem invemton 
associated with a dysfunction will provide a diagnostic tool that can add or define a 
diagnosis of a disease or susceptibility to a disease which results from under-expression 
over-expression or altered expression of polypeptide of the present invemion, such as, 
for exaiqple, neoplasia such as tumors. 

Individuals carrying mutations in a gene of the presem invention may be detected 
ai the DNA level by a variety of techniques. Nucleic acids for diagnosis may be 
obtained from a patient*s cells, such as from blood, urine, saliva, tissue biopsy and 
autopsy material. The genomic DNA may be used directly for detection or may be 
amplified enzymatically by using PGR prior to analysis. PGR (Saiki et al., Nmun. 324: 
163-166 1986). RNA or cDNA may also be used in the same ways. As an example, 
PGR primers complementary to the nucleic acid encodmg TNF delta or TNF epsikm can 
be used to identify and analyze TNF delta or TNF qisilon expression and mutations. 
For example, deletions and insenions can be detected by a change in size of the 
amplified product in comparison to the normal genotype. Poim mutations can be 
identified by hybridizing amplified DNA to radiolabeled TNF delta or TNF epsilon 
RNA or alternatively, radiolabeled TNF delta or TNF epsilon amiseme DNA sequences. 
Perfectiy matched sequences can be distinguished from mismatched duplexes by RNase 
A digestion or by differences in melting temperatures. 

Sequence differences between a reference gene and genes having mutations also 
may be revealed by direct DNA sequencing. In addition, cloned DNA segments may 
be employed as probes to detect specific DNA segments. The sensitivity of such 
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methods can be gready enhanced by appropriate use of PCR or another amplification 
method. For example, a sequencing primer is used with double-stranded PGR product 
or a smgle-stranded template molecule generated by a modified PGR. The sequence 
deteimination is performed by conventional procedures witfi radiolabeled nucleotide or 
by automatic sequencing procedures with fluorescem-tags. 

Genetic testing based on DN A sequence differeim may be achieved by detection 
of alteration in electrophoretic mobility of DNA fragments in gels, with or without 
denamring agents. Small sequence deletions and insertions can be visualized by h^ 
resolution gel electrophoresis. DNA fragments of different sequences may be 
distinguished on denaturing formamide gradient gels in which the mobilities of differem 
DNA fragments are retarded in the gel at different positions according to dieir specific 
meitii^ or partial melting temperamres (see, e.g., Myers ef al.. Science, 230:1242 
1985). 

Sequence changes at specific locations also may be revealed by nuclease 
protection assays, such as RNase and SI protection or the chemical cleavage method 
(e.g.. Cotton et qL. Proc. NmL Acad. Sd.. USA. 55:4397-4401, 1985). Thus, the 
detection of a specific DNA sequence may be achieved by ircthods such as 
hybridization, RNasc protection, chemical cleavage, direct DNA sequencing or the use 
of resmciion enzymes, (e.g., restriction fragment length polymorphisms (^'RFLP") and 
Southern bloning of genomic DNA. In addition to more conventional gel- 
electrophoresis and DNA sequencing, mutations also can be detected by iVi situ analysis. 

The sequences of the present invention are also valuable for chromos<nne 
identification. The sequence is speciflcaliy targeted to and can hybridize with a 
panicular location on an individual human chromosome. Moreover* there is a current 
need for idemifying panicular sites on the chromosome. Few chromosome marking 
reagents based on acnial sequence data (repeat polymorphisms) are presently available 
for marking chromosomal location. The mapping of DNAs to chromosomes aocordhig 
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to the present invention is an important first step in correlating those sequences with 
genes associated wiA disease. 

In certain preferred embodiments in this regard, the cDNA herein disclosed is 
used to clone genomic DNA of a gene of the present invention. This can be 
accomplished using a variety of well known techniques and libraries, which generally 
are available commercially. The genomic DNA the is used for in sini chromosome 
mappirig using well known techniques for diis purpose. Typically, in accordance widi 
routine procedures for chromosome mapping, some trial and error nuiy be necessary to 
identify a genomic probe that gives a good in situ hybridization signal. 

In some cases, in addition, sequences can be maiq>ed to chromosomes by 
preparing PGR primers (preferably 15-25 bp) from the cDNA, Computer analysis of the 
3' untranslated region of the gene is used to rapidly select primers that do not span more 
than one exon in the genomic DNA, thus complicating the amplification process. These 
primers are then used for PCR screening of somatic cell hybrids contaming individual 
human chromosomes. Only those hybrids containing die human gene corresponding to 
the primer will yield an ampliried fragment. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a 
panicular DNA to a particular chromosome. Using the present invention with the same 
oligonucleotide primers, sublocalizatton can be achieved widi panels of fragments from 
specific chromosomes or pools of large genomic clones in an analogous manner. Other 
mapping strategies thai can similarK be used to map to its chromosome include in situ 
hybridization, prescrecning with labeled (low-sorted chromosomes and preselection by 
hybridization to construct chmnHisome specific-cDNA libraries. 

Fluorescence in situ hybridization (''HSH*) of a cDNA clone to a metaphase 
chromosomal spread can be used to provide a precise chromosomal location in one step. 
This technique can be used widi cDNA as short as 50 or 60. For a review of this 
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technique* see Weim et d.. Human Cbroroosonies: A Manual of Basic Techniques* 
Peigamon Press, New Yoik (1988). 

Once a sequence has been noapped to a precise chranosomal location, the 
physical position of the sequence on the chromosome can be correlated with genetic map 
data. Such data are found, for example, in V. McKusick, Mendelian Inheritance in 
Man, available on line through Johns Hc^kins University, Welch Medical Libraiy. The 
relationshq) between genes and diseases that have been mapped to the same 
chromosomal region are dien identified through linkage analysis (coinheritance of 
physically adjacent genes). 

Next, it is necessary to determine die diffmnces in die cDNA or genomic 
sequence between affected and unaffected individuals. If a mutation is observed in some 
or all of the affected individuals but not in any normal uidividuals^ then the mutation is 
likely to be the causative agent of the disease. 

Widi current resolution of physical mapping and genetic mapping techniques, a 
cDN A precisely localized to a chromosomal region associated with the disease could be 
one of between 50 and 500 potential causative genes. (This assumes 1 megabase 
nufpping resolution and one gene per 20 kb). 

The present invention also relates to a diagnostic assays such as quantitative and 
diagnostic assays for detecting levels of a protein in the present invention in cells and 
tissues, including determination of normal and abnomud levels. Thus, for ii^tancet a 
diagnostic assay in accordance widi the invention for detectiiig over-expressk)n of INF 
protein of die present invemion compared to normal control tissue samples may be used 
to detect the presence of neoplasia* for example. Assay techniques ^t can be used tt> 
determine levels of a protein, such as a protein of die present invention, in a sample 
derived from a host are well-known to those of skill m the art. Such assay m^hods 
include radioinununoassays. compethive-binding assays. Western Blot analysis and 



-43- 



wo 97/33902 



PCTAJS9li/03T74 



EUSA assays. Among diese EUSAs frequently are preferred. An EUSA assay initially 
comprises preparing an antibody specific to a protein of the present invention, prtfer^ly 
a monoclonal antibody. In addition a reporter antibody generally is prepared which 
binds to the monoclonal antibody. The reporter antibody is attached to a detectable 
reagent such as radioactive, fluorescent or emymatic, which in this example is 
horseradish peroxidase enzyme. 

To cany out an ELISA assay a sample is removed from a host and mcubated on 
a solid suppon, e.g. a polystyrene dish, that binds die proteins in the sample. Any free 
protein binding sites on the diA are then covered by mcubating with a non-specific 
protein such as bovine serum albtmiin. Next, the monoclonal antibody is incubated in 
the dish during which time the monoclonal antibodies attach to any protein of die present 
invention attached to the polystyrene dish. Unbound monoclonal antibody is washed out 
with buffer. The reporter antibody linked to horseradish peroxidase is placed in die dish 
resuking in binding of the reponer antibody to any monoclonal antibody bound to a 
protein of die present invention. Unattached reporter antibody is dien washed out. 
Reagents for peroxidase activity, including a colorimetric substrate are then added to the 
dish. Inunobilized peroxidase, linked to protein of die present mvemion dirough the 
primary and secondary antibodies, produces a colored reaction product. The amount 
of color developed in a given time period indicates die amount of protein of the present 
invention present in die sample. Quantitative results typically arc obtained by reference 
to a standard curve. 

A competition assay may he employed wherein antibodies specific to protem of 
die present invention attached to a solid support and labeled protehi of the present 
invention and a sample derived from the host are passed over die solid support and die 
amount of label detected attached to die solid suppon can be correlated to a quantity of 
protein of die present invention in the sample. 
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The polypeptides, their fragments or other derivatives^ or analogs thereof, or 
cells expressing them can be used as an inununogen to produce antibodies thereto. 
These antibodies can be, for example, polyclonal or monoclonal antibodies. The present 
invention also includes chimeric, single chain, and humanized antibodies, as well as Fab 
fragments, or the product of an Fab expression library. Various procedures known in 
the art may be used for the production of such antibodies and fragments. 

Antibodies generated against the polypeptides corresponding to a sequence of the 
present invention can be obtained by direct injection of the polypeptides into an animal 
or by administering the polypeptides to an animal, preferably a nonhuman. Hie 
antibody so obtained will then bind the polypeptide itself. In this manner, ev^ a 
sequence eroding only a fragment of the polypeptides can be used to generate 
antibodies binding the whole native polypeptides. Such antibodies cari then be used to 
isolate the polypeptide from tissue expressing that polypeptide. 

For preparation of monoclonal antibodies, any technique which provides 
antibodies produced by continuous cell line culmres can be used. Examples include the 
hybridoma technique (Kohler. G. and Mtlstein, C, Naure, 256:495-497 (1975), the 
trioma technique, the human B-cell hybridoma technique (Kozbor et al.. Immunology 
Today, 4:72 (1983) and the EBV*hybridoma technique to produce human monoclonal 
antibodies (Cole er al. . pg. 77*96 in Monoclonal Antibodies and Cancer Therapy, Alan 
R. Liss. Inc. (1985). 

Techniques de.scnhed for the production of single cham antibodies (U.S. Patent 
No. 4,946,778) can be adapted to produce single chain antibodies to immunogenic 
polypeptide products of this invention. Also, transgenic mice, or odier organisms siich 
as other manunals. may be used to express humanized antibodies to inununogenic 
polypeptide products of this invemion. 
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The above-described antibodies may be employed to isolate or to identify clones 
expressing the polypeptide or purify the polypeptide of the present invention by 
attachment of the anubody to a solid support for isolation and/or purification by affinity 
chromatograqphy. 

Thus, the polypeptides of the present invendon of die present invention may be 
employed to inhibit neoplasia, such as nunor cell growth. Hie polypeptides of the 
present invention may be responsible for nmior destruction dmmgh apoptosis and 
cytotoxicity to certain cells. The polypeptides of the present invention also induce up- 
rcgulation of adhesion cells, for exanq)le, LFA-1, therefore, may be employed for 
wound-healmg. The polypeptides of the presem invention may also be employed to tieat 
diseases which require growtii promotion activity, for example, restenosis, since the 
polypeptides of the present invention have proliferation effects on cells of endothelial 
origin. The polypeptides of the present invention may, therefore, also be employed to 
regulate heroatopoiesis in endotiielial cell development. 

The polypeptides of the present invention also stimulate die activation of T-cells, 
and may, dierefore, be employed to stimulate an immune response against a varies of 
parasitic, bacterial and viral infections. The polypeptides of the present invention may 
also be employed in diis respect to eliminate autoreactive T-cells to treat and/or prevent 
autoimmune diseases. An example of an autoimmune disease is Type I diabetes. 

This invention also provides a method for identification of molecules, such as 
receptor molecules, that bind the proteins of the present invention. Genes encoding 
proteins that bind the proteins of the present invention, such as receptor proteins, can 
be identified by numerous methods known to tiiose of skill in die an, for example, 
ligand panning and FACS soning. Such mediods are described in mai^ laboratory 
manuals such as, for instance. Coligan et al.^ Current Protocols m Immunology 1(2): 
Chapter S (1991). 
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For instance, expression cloning may be employed for diis purpose. To this end 
polyadenylated RN A is prq)ared from a cell responsive to the proteins of die presem 
invemion« a cDNA libraiy is created from this RNA, the library is divided into pools 
and the pools are transfected individually into cells that are not responsive to die 
protenis of the presem invention. The transfected cells then are exposed to labeled the 
proteins of the present invention. The proteins of the presem invention can be labeled 
by a variety of well-known techniques including standard methods of radio-iodination 
or inclusion of a recognition site for a site-specific protein kinase. Following exposure, 
the cells are fixed and binding of cytostatin is determined. These procedures 
conveniently are carried out on glass slides. 

Pools are identified of cDNA diat pnxhiced TNF delta or TNF epsilon binding 
cells. Sub-pools are prepared from these positives, transfected into host cells and 
screened as described above. Using an iterative sub-pooling and re-screening process, 
one or more single clones that encode the putative binding molecule, such as a receptor 
molecule, can be isolated. 

Alternatively a labeled ligand can be photoaffinity linked to a cell extract, such 
as a membrane or a membrane extract* prepared from cells that express a molecule that 
it binds, such as a receptor molecule. Cross-linked material is resolved by 
polyacrylamide gel electrophoresis (-PAGE-) and exposed to X-ray fihn. The labeled 
complex containing the ligand-receptor can be excised, resolved into peptide fragments, 
and subjected to protein microsequencing. The amino acid sequence obtained from 
microsequencing can he used to design unique or degenerate oligonucleotide probes to 
screen cDNA libraries to identify genes encoding die putative receptor molecule. 

Polypeptides of the invemion also can be used to assess TNF delta or TNF 
epsilon binding capacity of TNF delta or TNF qisilon binding molecules, such as 
receptor molecules, in cells or in celKfree preparations. 



-47. 



wo 97/33902 



PCT/US96A)3774 



The invention also provides a method of screening compounds to identify those 
which enhance or block the action of TNF delta or TNF epsilon on cells, such as its 
interaction with TNF delta or TNF epsilon bmding molecules such as receptor 
molecules. An agonist is a compound which increases the nanirai biological functions 
of polypeptides of the present invention or which functions in a manner similar to 
polypeptides of the present invention, while antagonists decrease or eliminate such 
functions. 

For exanq)le, a cellular compartment* such as a membrane or a preparation 
thereof, such as a membrane-preparation, may be prepared from a cell that expresses 
a molecule that binds TNF delta or TNF epsilon, such as a molecule of a signaling or 
regulatory pathway modulated by TNF delta or TNF epsilon. The preparation is 
incubated with labeled TNF delta or TNF epsilon in the absence or the presence of a 
candidate molecule which may be a TNF delta or TNF epsilon agonist or antagonist. 
The ability of the candidate molecule to bind the binding molecule is reflected in 
decreased bindmg of the labeled ligand. Molecules which bmd gratuitously » i.e.« 
without inducing the effects of TNF delta or TNF epsilon on binding the TNF delta or 
TNF epsilon binding molecule, are most likely to be good antagonists. Molecules diat 
bind well and elicu effects that are the same as or closely related to TNF delta or TNF 
epsilon are agonists. 

TNF delta or TNF epsilon-like effects of potential agonists and antagonists may 
by measured, for iastance, by determining activity of a second messenger system 
following interaction of the candidate molecule with a cell or -appropriate cell 
preparation, and comparing the effect widi diat of TNF delta or TNF epsilon or 
molecules that elicit the same effects as TNF delta or TNF epsilon. Second messenger 
systems that may be useful in this regard include but are not limited to AMP guanylate 
cyclase* ton charmel or phosphoinositide hydrolysis second messenger sysirais. 
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Another example of an assay for TNF delta or TNF epsilon antagonists is a 
competitive assay diat combines TNF delta or TNF q^silon and a potential antagonist 
with membrane-bound TNF delta or TNF epsilon receptor molecules or recond>inant 
TNF delta or TNF epsilon receptor molecules under appropriate conditions for a 
conqiedtive inhibition assay. TNF delta or TNF epsilon can be labeled, sudi as by 
radioactivity, such that the number of TNF delta or TNF epsilon molecules bound to a 
receptor molecule can be determined accurately to assess the effectiveness of the 
potential antagonist. 

Potential antagonists include small organic molecules, peptides, polypeptides and 
antibodies that bind to a polypeptide of the invention and therd)y inhibit or extinguish 
its activiQT. Potential antagonists also may be small organic molecules, a peptide, a 
polypeptide such as a closely related protein or amibody that binds the same sites on a 
binding molecule* such as a receptor molecule, without inducing TNF delta or TNF 
epsilon-induced activities, thereby preventing the a^on of a polypeopttde of the present 
invention by excluding it from binding to its receptor. 

Another potential antagonist is a soluble form of the TNF delta or TNF ep^on 
receptor which binds to TNF delta or TNF epsilon and prevents it from interacting with 
membrane-bound TNF delta or TNF epsilon receptors. In this way, the receptors are 
not stimulated by their ligand. 

Potential antagonists include a small molecule which binds to and occupies the 
binding site of the polypeptide thereby preventing binding to cellular binding molecules, 
such as receptor molecules, such that normal biological activiQf is prevented. Examples 
of small molecules include but are not limited to small organic molecules, peptides or 
non-peptide antagonists. 

Odier potemial antagonists include antisense molecules. Antisense technology 
can be used to control gene expression through antisense DNA or RNA or throu^ 
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triple-helix formation. Antisense techniques are discussed* for example, in Okano* J. 
Neurochem., 56:560, 1991; Oligodeoxynucleotides as Antisense Inhibitors of Gene 
Expression, CRC Press, Boca Raton, FL (1988). Triple helix formation is discussed 
in, for instance Lee a al.. Nucleic Acids Research, 6:3073 (1979); Cooncy et al.. 
Science, 247:456 (1988); and Dervan ei al.. Science, 257:1360 (1991). The methods 
are based on binding of a polynucleotide to a complementary DNA or RNA. For 
example, the 5' coding portion of a polynucleotide that encodes the mamre polypeptide 
of the present invemion may be used to design an antisense RNA oligonucleotide of 
from about 10 to 40 base pairs m length. A DNA oligonucleotide is designed to be 
complementary to a region of the gene involved in transcription thereby preventii^ 
transcription and the production of TNF delta or TNF epsilon. The antisense RNA 
oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the mRNA 
molecule into TNF delta or TNF epsilon polypeptide. The oligonucleotides described 
above can also be delivered to cells such that the amisense RNA or DNA may be 
expressed in vivo to inhibh production of a polypeptide of the present mvendon. 

The antagonists may be employed in a composition widi a phaimaceutically 
acceptable carrier, e.g., as hereinafter described. 

The antagonists may be employed for instance to treat cadiexb which is a lipid 
clearing defect resulting from a systemic deficiency of lipoprotein lipase, which is 
suppressed by TNF delta or TNF epsilon. The antagonists may also be employed to 
treat cerebral malaria in which polypeptides of the present invention appear to play a 
pathogenic role. The antagonists may also be employed to treat rheumatoid arthritis by 
inhibiting TNF delta or TNF epsilon induced production of inflammatoiy cytokines, 
such as ILl in the synovial cells. When treating arthritis, die polypeptides of the 
present invention are preferably injected intra-articulariy. 

The antagonists may also be employed to prevent graft-host rejection by 
preveming the stimulation of the immune system in the presence of a graft. 
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The antagonists may also be eiiq)loyed to inhibit bone resorption and, therefore* 
to treat and/or prevent osteoporosis. 

The antagonists may also be employed as ami-inflammatory agents, and to treat 
endotoxic shock. This critical condition results from an exaggerated response to 
bacterial and other types of infection. 

The invention also relates to conq)osition5 comprising the polynucleotide or the 
polypq)tides discussed above or the agonists or antagonists. Thus, the polypeptides of 
the present invention may be employed in combination with a non-sterile or sterile 
carrier or carriers for use with cells, tissues or organisms, such as a pharmaceutical 
carrier suitable for administration to a subject. Sudi compositions comprise, for 
instance, a media addhive or a therapeutically effective amount of a polypeptide of the 
invention and a pharmaceutically acceptable carrier or excipient. Such carriers may 
include, but are not limited to. saline, buffered saline, dextrose, water, glycerol, ethanol 
and combinations thereof. The formulation should suit the mode of administration. 

The invention further relates to pharmaceutical packs and kits comprising one or 
more containers filled with one or more of the ingredients of the aforementioned 
compositions of the invention. Associated with such container(s) can be a notice in the 
fonn prescribed by a govertunental agency regulating the manufacture, use or sale of 
pharmaceuticals or biological products, reflecting approval by the agency of the 
manufacture, use or sale of the product for human administracion. 

Polypeptides and other compounds of the present invention may be employed 
alone or in conjunction with other compounds* such as therapeutic con^unds. 

The pharmaceutical compositions may be administered in any effective, 
convenient manner including, for instance, administration by topical, oral, anal, vaginal. 
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iittFavenous, intraperitoneal, intramuscular, subcutaneous, intranasal or intradermal 
routes among others. 

The pharmaceutical compositions generally are administered in an amount 
effective for treatment or prophylaxis of a specific indication or indications. In general, 
the compositions are administered in an amoum of at least about 10 iig/kg body weight. 
In most cases they will be administered in an amount not in excess of about 8 mg/kg 
body weight per day. Preferably, in most cases, dose is from about 10 fig/kg to about 
1 mg/kg body weight, daily. It will be appreciated that optimum dosage wUl be 
determined by standard mediods for each tieatmem modality and indication, taking into 
account tte indication, its severity, route of administration, complicating conditions and 
the like. 

The polynucleotides, polypeptides, agonists and antagonists that are polypeptides 
of this invention may be employed in accordance with the present invention by 
expression of such polypeptides in vivo, in treannent modalities often referred to as 
"gene therapy.* 

Thus, for example, cells from a patient may be engineered with a polynucleotide, 
such as a DNA or RNA. encoding a polypeptide ex vivo, and the engineered cells then 
can be provided to a patient to be treated with the polypeptide. For example, cells may 
be engineered ex vivo by the use of a retroviral plasmid vector contaimng RNA 
encoding a polypeptide of the present invention. Such methods are well-known in the 
an and their use in the present invention will be apparent from the teachings herein. 

Similariy , cells may be engineered in vivo for expression of a polypeptide in vivo 
by procedures known in the an. For example, a polynucleotide of the invention may 
be engineered for expression in a replication defective retroviral vector, as discussed 
above. The retroviral expression construct then may be isolated and introduced into a 
packaging cell is transduced with a retroviral pbismid vector containing RNA encoding 
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a polypeptide of the present invention such that the packaging cell now produces 
infectious viral panicles containing the gene of hiimst. These producer cells may be 
administered to a patient for engiiming cells in vivo and expression of the polypeptide 
in vivo. These and other methods for administering a polypeptide of the present 
mvention by such method should be sqiparent to those skilled in Che an from the 
teachings of the present invemion. 

Retroviruses from which the retroviral plasmid vectors herein above memioned 
may be derived iiKlude, but are not limited to, Moloney Murine Leukemia Vinis^ spleen 
necrosis virus, retrovimses such as Rous Sarcoma Virus, Harvey Sarcoma Vims, avian 
leukosis virus, gibbon ape leukemia virus, human immunodeficiency virus, adenovirus, 
Myeloproliferative Sarcoma Vims, and mammary tumor virus. In one embodiment, the 
retroviral plasmid vector is derived from Moloney Murine L^itemia Viras. 

Such vectors well include one or more promoters for expressing the polypeptide. 
Suitable promoters which may be employ^ include, but are not limi^ to, die retroviral 
LTR; the SV40 promoter; and the human cytomegatovirus (CMV) promo^r described 
in Miller ei al., Biotechmques. 7: 980-990 (1989), or ai^ other promoter {e.g. , cellular 
promoters sudi as eukatyotic cellular promoters mcludiiig, but not limited to, the 
histone, RNA polymerase III, and B-actin promoters). Other viral promote which may 
be employed include, but are not limited to. adenovirus promoters, thymidine kinase 
(TK) promoters, and B 19 panovims promoters. The selection of a suitable promoter 
will be apparent to those skilled in the an from the teachings contained herein. 

The nucleic acid sequence encoding the polypeptide of die present invention will 
be placed under the control of a suitable promoter. Suitable promoters which may be 
employed include, but are not limited to, adenoviral promoten, such as the adenoviral 
major late promoter: or heterologous promoters, such as the cytomegalovuus (CMV) 
promoter; the respiratory syncytial virus (RSV) promoter; inducible promoters, such as 
the MMT promoter, the metallothionein promoter; heat shock promoters: the albumin 
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promoter; the ApoAI promoter; human globin promoters; viral thymidine kinase 
promoters, such as the Herpes Simplex thymiduie kmase promoter; retroviral LTRs 
(including the modified retroviral LTRs herein above described); the 6-actin promoter; 
and human growth honnone promoters* The promoter also may be the native promoter 
which controls the gene encoding the polypeptide. 

The retroviral plasmid vector is employed to transduce packagiqg cell lines to 
form producer cell lines. Examples of packaging cells which may be transfected 
include, but are not limited to, the PE501, PA317, ¥-2, Y-AM, PA12. T19-14X, VT- 
19-17*H2, YCRE, YCRIP, GP+E-86, GP+envAml2, and DAN cell Imes as described 
in Miller, A., Human Gene Therapy. 1: S-14 (1990). The vector may be transduced 
into the packaging cells through any means known in the art. Such means include, but 
are not limited to, electroporatton. the use of liposomes, and CaP04 precipitation. In 
one alternative, the retroviral plasmid vector may be encapsulated into a liposome, or 
coupled to a lipid, and then administered to a host. 

The producer cell line will generate infectious retroviral vector particles, which 
include the nucleic acid sequence(s) encoding the polypeptides. Such retroviral vector 
panicles then may be employed to transduce eukaryotic cells, eitlier in vitro or in vivo« 
The transduced eukar>'ottc cells will express die nucleic acid sequence(s) encoding die 
polypeptide. Eukaryotic cells which may be transduced include, but are not limited to, 
embryonic stem cells, embryonic carcinoma cells* as well as hematopoietic stem cells, 
hepatocytes, fibroblasis, myoblasts, keratinocytes, endoAelial cells, and bronchial 
epithelial cells. 

The present invention is further described by the following examples. The 
examples are provided solely to illustrate die invention by reference to specific 
embodimems. These exempiiricaiion's. while ilhistrattng certain specific aspects of the 
invention, do not portray the limitations or circumscribe the scope of the disclosed 
invention. 
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All examples were carried out using standard techniques, which are well known 
and routine to those of skill in the art, except «4iere otherwise described in detail. 
Routine molecular biology techniques of the following examples can be carried out as 
described in standard laboratory manuals, such as Sambrook er a/.. Molecular Qoniog: 
A Laboratory Manual, 2nd Ed.; Cold Spring Harbor Laboratory Press, Cold Spring 
Haibor, N.Y. (1989), herein refened to as "Sambrook." 

All parts or amounts set out in die following examples are by weight, unless 
otherwise specified. Unless otherwise stated size sq)aration of fragments in the 
examples below was carried out using standard techniques of agarose and 
polyacrylamide gel electrophoresis C'PAGE^) in Sambrook and numerous other 
references such as, for instance, by Goeddel er a/.. Nucleic Acids Res., 8: 4Q57 (1980). 
Unless described otherwise, ligations were accomplished using standard buffers, 
incubation temperatures and times, approximately etiuimolar amounts of die DNA 
fragments to be ligated and approximately 10 units of T4 DNA ligase (**ligase*) per 0.5 
Mg of DNA. 

Example 1 

Expression and Purification of Soluble Form of Human TNF Delta 
and TNF Eosilon Using Bacteria 

The DNA sequence encoding human TNF delta or TNF cpsilon in the deposited 
polynucleotide was amplified using PCR oligonucleotide primers specific to the amino 
acid carboxyl terminal sequence of the human TNF delta or TNF cpsilon protein and 
to vector sequences 3' to the gene. Additional nucleotides containing restriction sites 
to facilitate cloning were added to the 5' and 3' sequences respectively. 

The y oligonucleotide primer had the sequence 5' GCG GGA TCC CA G AGC 
CTC ACC ACA G 3* containing the underlined restriction site, followed by 16 
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nucleotides of coding sequence set out in the Figures beginning widi the 1 ISth base of 
the ATG codon. 

The 3' primer has the sequence 5* CGC AAGCTT ACA ATC ACA GTT TCA 
CAA AC 3* contains the underlined Hindlll restriction site followed by 20 nucleotides 
complementary to die last 13 nucleotides of the coding sequence set out in Figures 1 and 
2« including die stop codon. 

The restrictions sites were convenient to restricdon enzyme sites in die bacterial 
expression vectors pQE-9, which were used for bacterial expression in these examples. 
(Qiagen« Inc. Chatswonh, CA). pQE-9 encodes ampicillin antibiotic resistance 
("Amp'**) and contains a bacterial origin of replication ("on")* an IPTG inducible 
promoter, a ribosome binding site ("RBS"), a 6*His tag and restriction enzyme sites. 

The amplified human TNF delta DN A and tht vector pQE-9 both were digested 
wid) BamHI and HindlU and the digested DNAs d)en were ligated togedier. Insertion 
of die TNF delta DNA into die pQE-9 restricted vector placed die TNF delta coding 
region downsnream of and operably linked to die vector's IPTG-inducible promoter and 
in-frame with an imtiating AUG appropriately positioned for translation of TNF delta. 

The ligation mixture was transformed into competent E. coli cells using standard 
procedures. Such procedures are described in Sambrook et al.. Molecular Cloning: A 
Laboratory Manual. 2nd Ed.; Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor. N.Y. (1989). £, coti strain Ml5/rep4, containing multiple copies of die 
plasmid pREP4« which expresses lac repressor and confers kanamycin resistance 
("Kan'"), was used in carrying out die illusnrative example described here. This strain, 
which is only one of many that are suitable for expressing TNF delta, is available 
conunercially from Qiagen. Transformants were idendfled by their ability to grow on 
LB plates in the presence of ampicillin. Plasmid DNA was isolated from resistant 
colonies and die idemity of die cloned DNA was conftrmed by restriction analysis. 
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Qones comaining the desired constructs were grown overnight COW) in liquid 
culture in LB media supplemented with both ampicillin (100 ug/ml) and kanamycin (25 
Mg/ml). The 0/N culture was used to inoculate a large cultwt, at a dilution of 
approximately 1:100 to 1:250. The cells were grown to an optical density at 600nm 
("OD^") of between 0.4 and 0.6. Isopiopyl-B*D*thiogalactopyranoside C'IPTG**) was 
then added to a final concentration of 1 mM to induce transcription from lac repressor 
sensitive promoters, by inactivating the lad repressor. Cells subsequently were 
incubated further for 3 to 4 hours. Cells then were harvested by centritugation and 
dismpted, by standard methods. Inclusion bodies were purified from the disrupted cells 
using routine collection techniques, and protein was solubilized from the inclusion 
bodies into 8M urea. The 8M urea solution containing the solubilized protein was 
passed over a PD*IO column in 2X phosphate buffered saline ("PBS"), thereby removing 
the urea« exchanging the buffer and refolding the protein. The protein was purified by 
a further step of chromatogrqihy to remove endotoxin. Then, it was sterile filtered. 
The sterile filtered protein preparation was stored in 2X PBS at a concentration of 95 
micrograms per mL. 

Analysis of the preparation of TNF delta by standard methods of polyacrylamide 
gel electrophoresis revealed that the preparation contained about 80% monomer having 
the expected molecular weight of. approximately, 20.8 kDa. 

The protein purified by chromoiography on a nickel-chelate column under 
conditions that allow for lype-bindtnp by proteins containing the 6-HIS tag. The protein 
is eluted from the column in 6-molar guanidine HCI pH 5.0 and renatured. 

gxanrpte 2 

Cloning and Expression of Soluble Human TNF Deita 

and TNT gprflftw iff ^ pacuiPYiros faprasiOB SYStew 
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The cDNA sequence encoding the full length human TNF delta or TNF epsilon 
protein, in the deposited clone is amplified using PCR oligonucleotide primers 
corresponding to die 5' and 3* sequences of the gene: 

The 5' primer has the sequence 5* GCG GGATCC CCA GAG CCT CAC CAC 
AG 3' contaming die underiined BamHI restriction enzyme she followed by 16 bases 
of the sequence of TNF delta or TNF epsOon of Figures 1 and 2. Inserted into an 
expression vector* as described below, ihe S' end of die amplified fragment encodu^ 
human TNF delta or TNF epsilon provides an efficient signal peptide. An efficient 
signal for initiation of translation in eukaryotic cells, as described by Kozak, M., J. 
Mol. Biol. 196: 947-950 (1987) is appropriately located in die vector portion of the 
construct. 

The 3* primer has die sequence 5* CGC TCT AGA ACA ATC ACA GTT TCA 
CAA AC 3* containing die underlined Xbal restriction site followed by nucleotides 
complementary to the last 13 nucleotides of the TNF delta or TNF epsilon coding 
sequence set out in Figures 1 and 2, including the stop codon« 

The amplified fragment is isolated from a 1 % agarose gel usmg a commercially 
available kit ("Geneclean/ BIO 101 Inc., La Jolla, Ca.). The fragment dien is digested 
with BamHI and Asp718 and again is purified on a 1 % agarose gel. This fragmem is 
designated herein F2. 

The vector pA2GP is used to express the TNF delta or TNF epsilon protein in 
die baculovirus expression system, using standard mediods, such as those described in 
Summers et al« A Manual of Mediods for Baculovirus Vectors and Insect Cell Culture 
Procedures, Texas Agriculniral Experimental Station Bulletin No. ISSS (1987). This 
expression vector contams die strong polyhedrin promoter of the Autographa califomica 
nuclear polyhedrosis vims (AcMNPV) followed by convenient restriction sites. The 
signal peptide of AcMNPV gp67, including die N-termmal mediionme, is located just 
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upstream of a BamHl site. The polyadenylation site of the simian virus 40 ('SV40") 
is used for efficiem polyadenylation. For an easy setecticm of rectmibinam virus the 
beta-galactosidase gene from E.coli is inserted in die same oiientaiion as die poiyhedrin 
promoter and is foUowied die polyadoiylation signal of die poiyhedrin gene. Hie 
poiyhedrin sequences are flanked at bodi sides by viial sequences for cell-mediaied 
homologous recoinbuiaiion widi wild-Qrpe viral DNA to generate viaUe virus tfiat 
express die cloned polynucleotide. 

Many odier baculovinis vectors could be used in place of pA2-GP, such as 
pAc373, pVL941 and pAcIMl provided, as those of skill readily will appreciate, that 
consiniction provides appn^riately located signals for transcription, transladon, 
trafficking and the like, such as an in-fnune AUG and a signal peptide, as required. 
Such vectors are described in Luckow et al.. Virology. 770:31-39. among odiers. 

The plasmid is digested widi die restriction enzymes BamHI and Xba! and then 
is dephosphoiylated using calf intestinal phosiduMase, using routine procedures known 
in die an. The DNA is dien isolated ftom a 1% agarose gel using a c(»imercially 
available kit ("Geneclean" BIO 101 InCi, La Jolla, Ca.). This vector DNA is designated 
herein "V2". 

Fragment F2 and die dephosphorylated plasmid V2 are ligated togedier widi T4 
DNA ligase. E.coli HBlOi cells are transformed widi ligation mix and spread on 
culture plates. Bacteria are identified that contain the plasmid widi the human TNF 
delu or TNF epsilon gene by digesting DNA from individual colonies using BamHI and 
Xhal and dien analyzing die digestion product by gel electrophoresis. The sentence of 
die cloned fragnwni is conflrmed by DNA sequencmg. This plasmid is designated 
herein pBacTNF delu. 

5 f(g of die plasmid pBacTNF deltt is co-transfected with 1.0 /tg of a 
commercially available linearized baculovtrus DNA ("BaculoGold* baculovinis DNA". 
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Phaimingen, San Diego, CA.), using the lipofeciion method described by Feigner et al.. 
Proc. Natl. Acad. Sci. USA. W:7413-7417 (1987). 1/ig of BaculoGold~ virus DNA and 
S fig of the piasmid pBacTNF delta are mixed in a sterile well of a microtiter plate 
containing 50 §d of serum free Grace*s medium (Life Technologies Inc., Gaidiersburg^ 
MD). Afterwards 10 ^1 lipofectin phis 90 nl Grace*s medhim are added, mixed and 
incubated for IS minutes at room temperature. Then the transfecdon mixture is added 
drop-wise to Sf9 insect cells (ATCC CRL 171 1) seeded in a 35 mm tissue cultuie plate 
with 1 ml (3race*s medium without serum. The plate is rocked back and forth to mix 
the newly added solution. The plate is then incubated for S hours at 27* C. After 5 
hours the transfection solution is removed from the plate and 1 ml of Grace's insect 
medmm supplemented with 10% fetal calf serum is added. The plate is put back into 
an incubator and cultivation is continued at 27X for four days. 

Aft^ fow days the supernatant is collected and a plaque assay is performed, as 
described by Summers and Smith, cited above. An agarose gel widi "Blue Gal" (life 
Technologies Inc., Gaithersburg) is used to allow ea^ identification and isolation of 
gal-expressing clones, which produce blue-stained plaques. (A detailed description of 
a ^'plaqtie assay" of this type can also be found m the user's guide for insect cell culture 
and baculovirology distributed by Life Technologies Inc., Gaifhersburg, page 9-10). 

Four days after serial dilution, the virus is added to the cells. After appropriate 
incubation, blue stained plaques are picked with the tip of an ^pendorf pipette. The 
agar containing the recombinant viruses is then resuspended in an Eppendorf tube 
containing 200 ^1 of Grace's medium. The agar is removed by a brief centrifugation 
and the supernatant containing the recombinant baculovirus is used to infect Sf9 cells 
seeded in 35 mm dishes. Four days later the supematants of these culture dishes are 
harvested and then they are stored at 4X. A clone contamiqg properly inserted TNF 
delta or TNF epsilon is idemified by DNA or TNF epsilon analysis including restriction 
mapping and sequencing. This is designated herein as V-TNF delta. 
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S£9 cells are grown in Grace's medium supplemented widi 10% heat-inactivated 
FBS. The cells are infected with Ae recombinam baculovirus V-TNF delta at a 
multiplicity of infection ("MOD of about 2 (about 1 to about 3). Six hours later die 
medium is removed and is replaced widi SF900 II medium minus methionine and 
cysieme (available from Life Technologies Inc^ Gaithersbuig). 42 houn later, 5 itCi 
of 3SS-inethionine and 5 ^Ci 35S cysteine (available from Amersham) are added. The 
cells are Amber incubated for 16 hours and then they are harvested by centrifugation» 
lysed and the labeled proteins are visualized by SDS-PAGE and autoradiography « 

Example 3 

Ti^ffue PistribntipB Qf T?ff Pdfti gyprgsion 

Northern blot analysis was carried out to examine the levels of expression of 
TNF delta in human tissues* using mediods described by, among odiers, Sambrocric et 
aL, cited above. Total cellular RNA samples are isolated widi RNAzol"" B system 
(Biotecx Laboratories, Inc. 6023 Soudi Loop East, Houston, TX 77033). 

About lO^g of Total RNA was isolated from tissue samples. The RNA was size 
resolved by electrophoresis through a 1% agarose gel under stroi^ly denamring 
conditions. RNA was blotted from the gel onto a nylon filter, and die filter then is 
prepared for hybridization to a detectably labeled polynucleotide probe. 

As a probe to detect mRNA that encodes TNF delta, die antisense snrand of the 
coding region of the cDN A insert in the deposited clone was labeled to a hi^ specific 
activity. The cDNA was labeled by primer extension, using die Prime-It kit* available 
from Stratagene. The reaction was carried out using SO ng of die cDNA, following die 
standard reaction protocol as recommended by die supplier. The labeled polynucleotide 
was purified away from odier labeled reaction components by column chromatography 
using a Select-<;-50 column, obuined from 5-Prime - 3-Prime, Inc. of S603 Arapahoe 
Road, Boulder, CO 80303. ' 
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The labeled probe was hybridized to the fdier, at a concentration of K000«000 
cpm/nd, in a small volume of 7% SDS, O.S M NaPOi* pH 7.4 at 6SX, overnight. 

Thereafter the probe solution was drained and the filter is washed twice at room 
temperanire and twice at 60*C with O.S x SSC, 0.1 % SDS. The filter dien is dried and 
exposed to fihn at -70* C overnight widi an intensifymg screen. 

Autoradiography shows that mRNA for TNF delta was detected in all 16 tissues 
wifli highest expression in hean followed by placenta and kidney. 

Example 4 

Gene Therapeutic Expression of Human TNF Delta or TNF Eosilon 

Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is 
placed in tissue-culture medium and separated into small pieces. Small chunks of the 
tissue are placed on a wet surface of a tissue culmre flask, approximately ten pieces ait 
placed in each flask. The flask is mined upside down, closed tight and left at room 
tempeiature overnight. After 24 hours at room temperamre, the flask is inverted - die 
chunks of tissue remain flxed to the bonom of the flask - and fresh media is added (e.g. , 
Ham*s F12 media, widi 10% FBS. penicillin and streptomycin). The tissue is tiicn 
incubated at 37*C for approximately one week. At diis time, fresh media is added and 
subsequently changed every several days. After an additional two weeks in culture^ a 
monolayer of fibroblasts emerges. The monolayer is tiypsinized and scaled imo larger 
flasks. 

A vector for gene therapy is digested with restriction enzymes for cloning a 
fragment to be expressed. The digested vector is treated with calf intestinal phosphatase 
to prevent self-ligation. The dephosphorylated, linear vector is fractionaied on an 
agarose gel and purifted. 
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cDNA capable of expressing active TNF delta or TNF epsilon, is isolated. The 
ends of the fragment are modified, if necessary* for cloning into the vector. For 
mstance, 5" overhanging may be treated widi DNA polymerase to create blunt ends. 
3' overhanging ends may be removed using SI nuclease. Linkers may be liga^ to 
blunt Olds with T4 DNA ligase. 

Equal quantities of the Moloney murine leukemia virus linear backbone and the 
TNF delta or TNF epsilon fragment are mixed tog^r and joined using T4 DNA 
ligase. The ligation mixnire is used to transform £. Coli and the bacteria are then plated 
onto agar-containing kanamycin. Kanamycin phenoiype and restriction analysis confirm 
that die vector has the properly inserted gene. 

Packaging ceils are grown in tissue culmre to confluent density in Dulbecco's 
Modified Eagle*s Medium (DMEM) with 10% calf serum (CS), penicillin and 
streptomycin. The vector containing the TNF delta or TNF epsilon gene is introduced 
imo the packaging cells by standard techniques. Infectious viral particles containing the 
TNF delta or TNF epsilon gene are collected from the packaging cells, which now are 
called producer cells. 

Fresh media is added to the producer cells, and after an appropriate incubation 
period media is harvested from d^e plates of confluent producer cells. The media, 
containing the infcciitnis viral panicles, is flhered through a Millipore filter to remove 
detached producer cells. The filiertnl media then is used to infect fibroblast cells. Media 
is removed from a suh-connucni plate of fibroblasts and quickly replaced with the 
filtered media. Polybrene (Aldrich) may be inchided in the media to facilitate 
transduaion. After appropriate incubation, the media is removed and replaced with 
fiesh media. If the titer of viius is high, then viitually all fibroblasts will be infected 
and no selection is required. If the titer is low, then ii is necessary to use a retroviral 
vector that has a selectable marker, such as neo or his, to select out transduced cells for 
expansion. 
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Engineered fibroblasts then may be injected into rats, either alone or after having 
been grown to confluence on microcarrier beads, such as cytodex 3 beads. The injected 
fibroblasts produce TNF delta or TNF epsilon product, and the biological actions of the 
protein are conveyed to diie host. 




\ h will hi. LltLJi ii ihnt tha innnnfinti mny hn prnrtiViirinfj^ tl^^n piniculirly | 

described in the foregoing description and^^exacipIesT Numerous modifications and 
variations of the prcscntjnvci»^^ in light of the above teachings and. 
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1. A polynucleotide selected from the group consisting of 

(a) polynucleotides encoding at least the mature fomn of the polypeptide 
having the deduced amino add sequence as shown in Rgure 1 or 2; 

(b) polynucleotides having the coding sequence as shown in Figure 1 or 
2 encoding at least the mature form of the polypeptide; 

(c) polynucleotides encoding the polypeptide having the amino acid 
sequence of at least the mature fonn of the polypeptide encoded by 
the cDNA contained in ATCC 97377 or ATCC 97467; 

(d) polynucleotides having the coding sequence of the cONA contained 
in ATCC 97377 or ATCC 97457 encoding at least the mature form of 
the polypeptide; 

(e) polynucleotides encoding an amino add sequence encoded by a 
polynucleotide of any one of (a) to (d), in which 1 to 5 or 5 to 10 
amino acids are substituted, deleted or added, in any combinations; 

(f) polynudeotides encoding a polypeptide comprising a fragment of at 
least 30 or at least 50 amino acids in length of a polypeptide encoded 
by a polynucleotide of any one of (a) to (d) wherein said fragment is 
capable of stimulating an immune response; and 

(g) polynucleotides as defined in (0 that are operatively linked to a 
heterologous regulatory sequence. 

(h) polynucleotides which are at least 70% identical to a polynucleotide 
as defined in any one of (a) to (d) and which encode a polypeptide 
capable of stiniulating an immune response; 

(i) polynucleotides encoding a polypeptide which is at least 70% 
identical to a polypeptide encoded by a polynucleotide of any one of 
(a)to(d); 

or the complementary strand of such a polynucleotide. 
2. The poiynudeotide of claim 1 which is DNA or RNA. 
3.. The DNA of daim 2 which is genomic DNA. 



The polynucleotide of any one of claims 1 to 3 wfiich is fused to a 
heterologous polynucleotide. 

A vector containing the polynucleotide of any one of claims 1 to 4. 

The vector of claim 5 in which the polynucleotide is operatively linked to 
expression control sequences allowing expression in prokaryotic or 
eukaryotic host cells. 

A host cell genetically engineered with the polynucleotide of any one of 
claims 1 to 4 or the vector of claim 5 or 6. 

A process for producing a polypeptide capable of stimulating an immune 
response comprising: culturing the host cell of daim 7 and recovering the 
polypeptide encoded by said polynucleotide from the culture. 

A process for producing cells capable of expressing a polypeptide which is 
capable of stimulating an immune response comprising genetically 
engineering cells with the vector of claim 5 or 6. 

A polypeptide having the amino acid sequence encoded by a polynucleotide 
of any one of claims 1 tt) 4 or obtainable by the process of daim 8. 

An antibody specific for the polypeptide of daim 10. 

A nucleic acid molecule which specifically hybridizes to a poiynudeotide of 
any one of daims 1 to 4. 

An antagonist/inhibitor of the polypeptide of claim 10, wherein said 
antagonist/inhibitor is an antibody of claim 11 capable of inhibiting or 
extinguishing the activity of the polypeptide of daim 10 or a nucleic acid 
molecule of daim 12 capable of binding and thereby inhibiting the 
expression of the polynucleotide or the ONA of any one of claims 1 to 4. 



14. A pharmaceutical compositon comprising the polynucleotide of any one of 
claims 1 to 4, the polypeptide of claim 10 or a DNA encoding and capable of 
expressing said polypeptide in vivo or the antagonist/inhibitor of claim 13 
and optionally a pharmaceutically acceptable earner. 

1 5. A diagnostic composition comprising the polynucleotide of any one of claims 
1 to 4. the nucleic acid molecule of dalm 1 2 or the antibody of daim 1 1 . 

1 6. Use of the polypeptide of claim 10 or the polynucleotide of any one of claims 
1 to 4 for the preparation of a phamnaceutical composition for the treatment 
of neoplasia, for wound-healing, for the treatment of restenosis, for 
regulating hematopoiesis in endothelial cell development, for stimulating an 
immune response against parasitic, bacterial or viral infections, or for the 
treatment and/or prevention of autoimmune diseases. 

17. Use of the antagonist/inhibitor of claim 13 for the preparation of a 
pharmaceutical composition for the treatment of cachexia, cerebral malaria, 
rheumatoid arthritis, for the prevention of graft-host rejection, for inhibiting 
bone resorption, for the treatment and/or prevention of osteoporosis, or for 
the treatment of endotoxic shock. 

18. A process for diagnosing a disease or a susceptibility to a disease related to 
an under-expression of the polypeptide of claim 10 comprising determining a 
mutation In a nucleic acid sequence encoding said polypeptide. 

19. A diagnostic process comprising analyzing for the presence of the 
polypeptide of claim 10 in a sample derived from a host 

20. A method for identifying compounds which bind to and inhibit activation of 
the polypeptide of daim 10 comprising: 

(a) contacting a cell expressing on the surface thereof a receptor for the 
polypeptide, said receptor being associated with a second component 
capable of providing a detectable signal in response to the binding of 
a compound to said receptor, with an analytically detectable TNF 




delta polypeptide and a compound under conditions to pemnit binding 
to the receptor; and 
(b) detemnining whether the compound binds to and inhibits the receptor 
by detecting the absence of a signal generated from the Interaction of 
the TNF delta with the receptor. 
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Communication under Rule 51(4) EPC 

You are informed that the Examining Division intends to grant a European patent on the basis of the above 
application with the text and drawings as indicated below: 

Text for the Contracting States: 
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Description, pages: 

1 ,3-7,9-63 as published 

2,8,64 as received on 



19.12.2002 with letter of 



18.12.2002 



Claims, No.: 

1-20 



as received on 



19.12.2002 with letter of 



18.12.2002 



Drawings, sheets: 

1/10.3/10-10/10 . as published 
2/10 as received on 



18.02.2002 with letter of 



14.02.2002 



A copy of the relevant documents is enclosed. 

The title of the invention in the three official languages of the European Patent Office, the international 
patent classification, the designated Contracting States, the registered name of the applicant and the 
bibliographic data are shown on the attached EPO Form 2056. 



You are requested within four months of this notification 
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Appllcatbn-No.: 96 91 0 483.5 



1 . to file 1 set of translations of the claim(s) in the two other EPO official languages; 



EUR 



2a. to pay the fee for grant including the fee for printing up to and including 35 pages; 

Reference 007 



715.00 



2b. to pay the printing fee for the 36th and each additional page; 
number of pages: 43 



Reference 008 



430.00 



to pay the additional claim fee(s) (Rule 51(7) EPC); 
number of claims fees payable: 0 



Reference 016 



0.00 



Total amount 



1145.00 



Concerning the possibility of a request for accelerated grant pursuant to Article 97(6) EPC, reference is 
made to OJ EPO 2001. 459. 

If the grant, printing or claims fees are not paid, or the translations not filed, in due time the European 
patent application will be deemed to be withdrawn (Rule 51(8) EPC). 

For all payments you are requested to use EPO Form 1 01 0 or to refer to the relevant reference number. 

If additional copies of the patent specification are required, you should request this in writing and quote Fee 
reference code 058 when making payment 

Translation of the priority documentfe^ 

If the translation of the priority document(s), as required by Article 88(1 ) EPC, or the declaration according 
to Rule 38(5) EPC has not yet been filed, Form 2530 will be despatched separately. The translation is to be 
filed within the above mentioned time limit (Rule 38(5) EPC). 

Note on payment of renewal fees 

If a renewal fee falls due between notification of the present communication and the proposed date of 
publication of the mention of the grant of the European patent, publication will be effected only after the 
renewal fee and any additional fee have been paid (Rule 51(9) EPC). 

Under Article 86(4) EPC, renewal fees are payable to the European Patent Office until the year in which 
the mention of the grant of the European patent is published. 

Rlina of translations in the Contracting States 

Pursuant to Article 65(1 ) EPC the following Contracting States require a translation of the specification of 
the European patent in their/one of their official language(s) (Rule 51(10) EPC), insofar this specification 
will not be published in their/one of their official language(s) 

within three months of publication of the mention of such decision: 
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BE BELGIUM 



CY CYPRUS 
DE GERMANY 



CH SWITZERLAND / LIECHTENSTEIN 



FR 

GB 

GR 

IT 

NL 



FRANCE 

UNITED KINGDOM 

GREECE 

ITALY 

NETHERLANDS 
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Data 17.02.2003 Sheot 3 Application-No.: 96 91 0 483.5 



DK DENMARK PT PORTUGAL 

ES SPAIN SE SWEDEN 

Fl FINLAND TR TURKEY 

within six months of publicafion of the mention of such dedsiori: 

IE IRELAND 

The date on which the European Patent Bulletin publishes the mention of the grant of the European patent 
will be indicated in the decision on the grant of tine European patent (EPO Form 2006). 

In case of a valid extension the following Extension States require a translation of the claims in their official 
language within three months after publication of the mention of the grant of the European patent: 

AL ALBANIA RO ROMANIA (requires translation 

LT LITHUANIA of the specification) 

LV LATVIA SI SLOVENIA 

MK MACEDONIA 

The translation must be filed with the national Patent Offices of the Contractir^ or Extension States in 
accordance witii the provisions applying thereto in tiie State concerned. Further details (e.g. appointment 
of a national representative or indication of an address for sen^ice within the countay) are given in the EPO 
information brochure "National law relating to the EPC", and in the supplementary information published in 
the Official Joumal of the EPO, or available on the EPO website. 

Failure to supply such translation to the Contracting and Extension States in time and in accordance with 
the requirements may result in tiie patent being deemed to be void ab initio in the State concerned. 

Note to users of the automatic debiting procedure 

Unless tiie EPO receives prior instructions to tiie contrary, the fee(s) will be debited on tiie last day of tiie 
period of payment. For further details see the Arrangements for the automatic debiting procedure (see 
Supplement to OJ EPO 2. 2002). 
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96 910483.5-2110 
Human Genome Sciences, Inc. 
OurRef.:C2276EP 

This is response to the Conmiunication pursuant to Art. 96(2) EPC issued by the EPO on 
August 23, 2002 in the above referenced case. 

Please fmd enclosed new claims 1 to 20 and new pages 2, 8 and 64. 
1. Amendments 

1.1 Amendments to the claims 

1.1.1 New claim 1 

New claim 1 is based on previous claim 1 except that the fragments encompassed by 
alternative (f) are further defined as being capable of stimulating an inunune response. 
Support can be found on page 46, third paragraph in connection with page 24, third 
paragraph and page 26, third paragraph. 

1.1.2 New claims 2 to 20 

New claims 2 to 20 correspond to previous claims 2 to 20. 



December 18, 2002 
JAE/AD/ONG 



VISmNO ADDRESS: POSTAL ADDRESS: TEL.: 449-S9-4I 3040 

Sicbeftslrasse 4 FOB 86 07 67 FAX: 449^-4J 30 41 11 

81673 Munich 81634 Munich 449-8941 30 44 00 CTfodemaiks) 

Ccnnaiiy Gennany 
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1.2 Amendments to the description 
1.2-1 New page 2 

On new page 2, the ESTs disclosed in Adams et al. and Seed et al. have been included 
in the description of the state of the art. 

L2.2 New page 8 

Lines 3 to 6 of previous page 8 have been deleted on new page 8. 

123 New page 64 

The last phrase on previous page 64 has been deleted on new page 64. 

2. Novelty (Art. 54 EPC) of previous and new claim 1 

The Examining Division took the position that previous claim 1 lacked novelty over 
the ESTs of Adams et al. (M78230) and Seed et al. (N90606). 

An alignment of the EST sequence disclosed in M78230 with the sequence in Figure 1 
(SEQ ID NO: 1) is enclosed. Most of the region that aligns between die EST and the 
sequence in Figure 1 (SEQ ID N0.:1) falls in for the non-coding region and as such 
does not fall within the scope of claim 1. Nucleotides 7-113 of the M78230 EST align 
to the end of the coding region of the sequence in Figure 1 (SEQ ID NO.: I). The "A" 
nucleotide at position 26 of the M78230 EST would cause a frameshift in any protein 
encoded by the M78230 nucleotide sequence. Thus, the relevant region of the M78230 
EST is nucleotides 21-113. When translated* this region encodes 
GDIl^ VITPRTRXKU4LSPHGTFLGF\nf^ which contains an "X" amino acid and is 
only 29 amino acids of the amino acid sequence shown in Figure 1 (SEQ ID N0.:2). 
Therefore, the M78230 does not fall within the scope of claim 1. 

The sequence disclosed in Geneseq Accession No. N90606 has a stretch of 1 16 base 
pairs that corresponds to nucleotides 1446-1561 of the sequence in Figure 1 (SEQ ID 
N0.:1). This region, however, lies outside the TNF-delta coding region, which ends at 
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nucleotide 1031 (exclusive of the stop codon spanning nucleotides 1031-1034) and 
therefore does not fall within the scope of claim 1 . 

Therefore, new claim 1 is novel over EST M78230 by Adams et al. and EST N90606 
bySeedetal. 

Aside from the N90606 and M78230 sequences explicitly referred to in item 2 of the 
Office Action, we would like to bring to the attention of the Examining Division to a 
third prior art sequence, namely Genbank Accession No. Z60980 (Genbank Report 
and alignment enclosed). This sequence aligns to a region of 109 nucleotides in the 
coding region of the nucleotide sequence in Figure 1 (SEQ ID N0.:1). The Z60980 
sequence was cloned because it contains a CpG island. CpG islands are short stretches 
of DNA containing a high density of non-methylated CpG dinucleotides, that are 
known to overlap the 5' end of mRNA transcripts. Neither the Genbank Report nor the 
associated Cross et al. article (enclosed) discloses a protein comprising at least 30 
amino acids of SEQ ID N0.:2 capable of stimulating an inunune response. 
Accordingly, new claim 1 is novel and inventive over the Z60980 sequence. 

3. Inventive step (Art 56 EPC) of previous and new claim 1(f) 

The Examining Division took the position that previous claim 1(f) lacked inventive 
step because the fragments encompassed by said alternative of claim 1 would not 
solve the technical problem underlying the present invention, 

This objection does not apply for new claim 1(f). The fragments have been further 
defined as being capable of stimulating an immune response as described on page 46, 
third paragraph, of the description. 
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4. Request 

With the above explanations and the proposed modifications to the claims and the 
description, Applicant has met the requirements as set forth in the Official 
Conmiunication. 

If, however, the Examining Division does not agree to the above, it is requested that 
either a further Communication pursuant to Article 96(2) EPC or a smnmons to attend 
oral proceedings accordmg to Article 116(1) EPC be issued. If deemed expedient, an 
informal interview is requested. The undersigned is prepared to discuss minor 
amendments over the telephone. 




European Patmt Attorney 

Enclosure: 

As mentioned above 
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Human Genome Sciences, Inc. 
Our Ref.:C 2276 EP 

CLAIMS 

1. A polynucleotide selected from the group consisting of 

(a) polynucleotides encoding at least the mature fonn of the polypeptide 
having the deduced amino acid sequence as shown in Figure 1 or 2; 

(b) polynucleotides having the coding sequence as shown in Figure 1 or 
2 encoding at least the mature form of the polypeptide; 

(c) polynucleotides encoding the polypeptide having the amino acid 
sequence of at least the mature fomi of the polypeptide encoded by 
the cDNA contained in ATCC 97377 or ATCC 97457; 

(d) polynucleotides having the coding sequence of the cDNA contained 
in ATCC 97377 or ATCC 97457 encoding at least the mature form of 
the polypeptide; 

(e) polynucleotides encoding an amino acid sequence encoded by a 
polynucleotide of arty one of (a) to (d), in which 1 to 5 or 5 to 10 
amino acids are substituted, deleted or added, in any combinations; 

(f) polynucleotides encoding a polypeptide comprising a fragment of at 
least 30 or at least 50 amino acids in length of a polypeptide encoded 
by a polynucleotide of any one of (a) to (d) wherein said fragment is 
capable of stimulating an immune response; and 

(g) polynucleotides as defined in (f) that are operatively linked to a 
heterologous regulatory sequence. 

(h) polynucleotides which are at least 70% identical to a polynucleotide 
as defined in any one of (a) to (d) and which encode a polypeptide 
capable of stimulating an immune response; 

(i) polynucleotides encoding a polypeptide which is at least 70% 
identical to a polypeptide encoded by a polynucleotide of any one of 
(a)to(d): 

or the complementary strand of such a polynucleotide. 

2. The polynucleotide of claim 1 which is DNA or RNA. 
3.. The DNA of claim 2 which is genomic DNA. 
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4. The polynucleotide of any one of claims 1 to 3 which is fused to a 
heterologous polynucleotide. 

5. A vector containing the polynucleotide of any one of claims 1 to 4. 

6. The vector of claim 5 in which the polynucleotide is operatively linked to 
expression control sequences allowing expression in prolcaryotic or 
eukaryotic host cells. 

7. A host cell genetically engineered with the polynucleotide of any one of 
claims 1 to 4 or the vector of claim 5 or 6. 

8. A process for producing a polypeptide capable of stimulating an immune 
response comprising: culturing the host cell of claim 7 and recovering the 
polypeptide encoded by said polynucleotide from the culture. 



9. A process for producing cells capable of expressing a polypeptide which is 
capable of stimulating an immune response comprising genetically 
engineering cells with the vector of claim 5 or 6. 

10. A polypeptide having the amino acid sequence encoded by a polynucleotide 
of any one of claims 1 to 4 or obtainable by the process of daim 8. 

11. An antibody specific for the polypeptide of claim 1 0. 

12. A nucleic acid molecule which specifically hybridizes to a polynucleotide of 
any one of claims 1 to 4. 

13. An antagonist/inhibitor of the polypeptkie of claim 10, wherein said 
antagonist/inhibitor is an antibody of claim 11 capable of inhibiting or 
extinguishing the activity of the polypeptide of claim 10 or a nucleic acid 
molecule of claim 12 capable of binding and thereby inhibiting the 
expression of the polynucleotide or the DNA of any one of claims 1 to 4. 
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14. A pharmaceutical composition comprising tlie polynucleotide of any one of 
claims 1 to 4, the polypeptide of claim 10 or a DNA encoding and capable of 
expressing said polypeptide in vivo or the antagonist/inhibitor of daim 13 
and optionally a phamiaceutically acceptable earner. 

15. A diagnostic composition comprising the polynucleotide of any one of claims 
1 to 4, the nucleic acid molecule of claim 12 or the antibody of claim 1 1 . 

1 6. Use of the polypeptide of claim 1 0 or the polynucleotide of any one of claims 
1 to 4 for the preparation of a phamnaceutical composition for the treatment 
of neoplasia, for wound-iiealing, for the treatment of restenosis, for 
regulating hematopoiesis in endothelial cell development, for stimulating an 
immune response against parasitic, bacterial or viral infections, or for the 
treatment and/pr prevention of autoimmune diseases. 

17. Use of the antagonist/inhibitor of claim 13 for the preparation of a 
phamfiaceutical composition for the treatment of cachexia, cerebral malaria, 
riieumatoid arthritis, for the prevention of graft-host rejection, for inhibiting 
bone resorption, for the treatment and/or prevention of osteoporosis, or for 
the treatment of endotoxic shock. 

18. A process for diagnosing a disease or a susceptibility to a disease related to 
an under-expression of the polypeptide of claim 1 0 comprising detemiining a 
mutation in a nucleic acid sequence encoding said polypeptide. 

19. A diagnostic process comprising analyzing for the presence of the 
polypeptide of claim 1 0 in a sample derived from a host. 

20. A method for identifying compounds which bind to and inhibit activation of 
the polypeptide of claim 10 cpmprising: 

(a) contacting a cell expressing on the surface thereof a receptor for the 
polypeptide, said receptor being associated with a second component 
capable of providing a detectable signal in response to the binding of 
a compound to said receptor, with an analytically detectable TNF 
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delta polypeptide and a compound under conditions to perniit binding 
to the receptor; and 
(b) determining wliether tlie compound binds to and inhibits the receptor 
by detecting the absence of a signal generated from the interaction of 
the INF delta with the receptor. 



wo 97/33902 PCT/US96/03774 

Tumor necrosis factor (TNF-a and TNF-i3) was originally discovered as a result 
of its anti-tumor activity, however, now it is recognized as a pleiotropic cytokine 
capable of numerous biological activities including apoptosis of some transformed cell 
lines* mediation of cell activation and proliferation and also as playing important roles 
in immune regulation and inflammation. 

To date, there are nine known members of the TNF*ligand superfamily, TNF-a, 
TNF-i3 (lymphatoxin-a), LT-/3, OX40L, FASL, CD30L, CD27L, CD40L and 4.1BBL. 
The ligands of the TNF ligand superfamily are acidic, TNF-like molecules widi 
approximately 20% sequence homology in the extracellular domains (range, 12%-36%) 
and exist mainly as membrane-bound forms with the biologically active form being a 
trimeric/multimeric complex. Soluble forms of the TNF ligand superfamily have only 
been identified so far for TNF, LTce, and FASL (for a general review, see Gruss, H. 
and Dower, S.K., Blood. 85 f72;:3378-3404 (1995)), which is hereby incorporated by 
reference in its entirety. C iTsha\/ t\c^ey\ ft pot kil hySeeJ. !^ If-Ai 3iO Hi(tST 

These proteins are involved in regulation of cell proliferation, activation, and 
differentiation, including control of cell survival or death by apoptosis or cytotoxicity 
(Armitage, R.J.. Curr. Opin. Immunol.. 6:407 (1994) and Smith, C.A., Cell. 75:959 
1994). 

TNF is produced by a number of cell types, including monocytes, fibroblasts, 
T Qells, natural killer (NK) cells and predominately by' activated machrophages. TNF-a 
has been reponed to have a role in the rapid necrosis of tumors, immunosiimulaiion, 
autoimmune disease, graft rejection, resistance to parasites, producing an anti-viral 
• response, septic shock, growth regulation, vascular endothelium effects and metabolic 
effects. TNF-a also triggers endothelial cells to secrete various factors, including PAF- 
I, IL-1, GM-CSF and IL-6 to promote 'tell proliferation. In addition, TNF-a up- 
regulates various cell adhesion molecules such as E-Selectin, ICAM-1 and VGAM-1. 
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understood^ however, that the following description and the specific examples, while 
indicating preferred embodiments of the invention, are given by way of illustration only. 
VVari o ua changes and modifieationa within the apirii and scope of the discloscdJnsflM i oe Tri 
will become readily apparent to those skilled in ^^^^LJfGrrr"fBS^g the following 
f desoription and from reading ifae other pflnToTtfie pr cJcm di3cl o 5UfC.f 

BRIEF DESCRIPTION OF THE DRAWINGS 

The following drawings depict certain embodiments of the invention. They are 
illustrative only and do not limit the invention otherwise disclosed herein. 

Figure 1 shows the nucleotide and deduced amino acid sequence of human TNF 

delta. 

Figure 2 shows the nucleotide and deduced amino acid sequence of human TNF 
epsilon. 

Figure 3 shows the regions of similarity (alignmem repon) between amino acid 
sequences of TNFa, TNF^, TNF6 and TNFe polypeptides. 

Figure 4 shows strucrural and functional feamrcs of TNF delta deduced by the 
indicated techniques, as a function of amino .acid sequence. 

Figure 5 shows sirucmral and functional feamres of TNF epsilon deduced by the 
indicated techniques, as a function of amino acid sequence. 

The following illustrative explanations are provided to facilitate understanding 
of certain terms used frequently herein, particularly in the examples. The explanations 
are provided as a convenience and arc not limitative of the invention. 
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WO 97/33902 PCT/US9&'03774 ^ 

Engineered fibrobiasis then may be injected into rats, either alone or after having 
been grown to confluence on microcamer beads, such as cytodex 3 beads. The injected 
fibroblasts produce TNF delta or TNF cpsilon product, and the biological actions of the 
protein are conveyed to the host. 

{ I t will be cicar that the invontion may bo practiced othgpyise than a t ? parriculariy 
described in the foregoing description and^^^xacipIeT!^ Numerous modifications and 
variations of the presentinvenHotT^ in light of the above teachings and. 
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^ Blast 2 Sequences results 

PubMea Entrez BLAST OMlM Taxonomy 

BLAST 2 S£Qli£NCCS RESULTS VERSION BLASTiN 2.12 [Oct«ld-2(K)U] 
MatcbjT ^ ^ MlMuuch- f5~l gap open.l5 gap exccn^ion: {2 I 



Structure 



x.diopoff. JSOJ exoecr nQ.OOOt worflsae. J filat Pi 



Sequence lcl|G£NESEQN90606 LensUi 3353 (1 3353) 
Sequeiice ici|FigurelEP969l0483J Leoglh 1717 (I . I7l7) 

2| 




NOTE'The scauscics (bictcure and cApcct value) iS ealcalated based on the itze of or daubase 

score » 223 bire (116). S)cpoec s: Sm^SS 
Ideflciciss - Ud/I16 (1U0%) 
SuAnd « Ploa / Plus 



Query: 2*700 ggacccccg=3ad90^accr£acccccgzs9CQcgacacaactggac«A«ctAcecBcag 2759 

liilllllllilllUllilllllllillllllKllllllllllliiriilllllllll 

Sb3cc: 1446 ggacccccgcgaaggaacgcc^cc&ccgcggcgcgac&caaccggacaaacc&cccacaQ 1505 

Qukfzy: 2760 a^acccaaaaccccAaggcaaacaca^Acccctftagcgcocaacgcgccaaacca 281S 

iltillilllllllilllllllllllllilltlKillillllilllllltlllll 
Sbjcc: 1S06 agaccc&ad9CCCC&A99caaacacaadacccccaagcgcacaacgcgccaaaeca 1S£L 



CPU cxiao; 0.09 uaar s«cs. 

LaAt)da K M 

1.31 0.621 1.12 

Gapped 

Lambda R K 

1.33 0.621 1.12 



0.03 sys. sees 



0.12 cocal sacs. 



M&crxx: blaacA oacrlx.l -2 

Gap Pen4il«t«s: Bxiftcimea! 3. Exceosioa: 2 

Htfsibar o€ Ktcs to DBi 6 

Nuobiir of SaouencesT 0 

Number of axteaslOAS: 6 

Nunber of succaasfal esccMisiona : 1 

Nuaber of s«quctoc«ia bactar chaa 10.0; 1 



1 



I«egc1i of query 1717 

lengch oi dACdbasei 4. X07. 304. 100 

eCCecclve K3? len^ch. 2$ 

e£€ficcive langcb o£ query: 1692 

o££detive leng^ ot dacabase: 4. 107.304. 07S 

a££eeclv« search space: 6949^38494900 

e££aceive searcn «pac« u^ed: 6949598494900 

T: 0 

a'* 0 

XI: 6 (11.5 bLZ9l 
X2: 26 (50.0 hxti) 
SI: 12 (23.3 blCS> 
32: 21 (41.1 b^CS) 




Blast 2 Sequences results 

PuDMeo Enirez BLAST OMIM Taxonomy StfuciufB 

BtAST 2 SEQUENCES MSULTS VERSION BtASTN 2.U (Oci-W-ZOOOJ 
Maich }l Misxnaichrfl^j gap opcq-jS^^J 8^*? «*wwion; 



Sequeact lcI|M7823a reverse 
Sequence lcl[FigurclHP960 10483 5 



Ud«ih430 (I ..430} 
Length I7i7 tl 1717) 




NOT£:Tlie suuisitcs (biucorc tuul expccc value) is calculated b^xd on the sue of nr database 

S«or« = ^73 bxes (402). fixpecc a 0.0 
zaenclc^es » 416/432 (98%), 6ap& • 1/422 (0«). 
scrdAd ■ Plua / Plu8 



Querv: 7 tgcGccceacccacaeeiwiAggggaCAecec9a9C9ccacaacuccccggaci»«qgncgA 66 

lllllinillllllllll lillllllltlllllllUlllillillll lilli 111 

SbQCC: 926 cgceecccacceACACcaa-QQgg»caccecg«gcgce&e&aecccccd69caa9ggcga 984 
Quttrv: 67 &accraacccc^7nccacAcgga&ccccccc9Qg9CCC9cgaaaccg::gACcgtgceaL& 126 

iMlllllllllt llllllllllllllllillllllllllilllllllllilllllili 
Sbjcc: 9as aAeccaacccccGCccacacgg4i*ccct:eec9g99CCC9C9Aaacc9^acsgcgce«^ 1044 

Query: 127 aAcAgcggcecccagcrcggaagaccagggcgggcacacaccggagacagccaagagccg 1S6 

lillllllllllillllllMllllllitlfllillDlliMlllllllllllllllll 

Sbjcc: 1043 aaaagcggcccccagcccgg^AgACcagggegggcacacaccggagacagccAAgagcLg 1104 
Quacy: 187 agcALdeaaaggagagggaacgcgcAggAoaAgaggcgcccccccgggcccggccccceg 246 

iliiiiiiiiiiiiiiiitiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiniiii , 

Sb^ee: llOS agcacacaaaggagAfiggaacgcgcaggaacagaggcgcccccccgggeceggccecccg 1164 
Que^ry: 247 ccecceaeccccceecctccacceccaccccccAgActccgacnccacggacaccccgcc 306 

iitiiiitiitiiiiiiiliiliitiitilliiiltiiiiiiiiiiiiiiiiiiiiiiii 

Sb^et: 116S LcecccaccccceceectteacreccaccccccagaecccgAtccc^cggacaccccgcc 1224 



Query: 307 cccactecceacggagccccgaanccccgcgcgcgcgcagacgaggggcgggggdcgggc 366 

lllllllillllllllllltllt lllltllllllltlllflllllllllllllllllll 
StoQCC: 132S eccg&ceeeeacgoageccegaaeccccgcQcgcQcgcagacgaggggcgggggacggoc 1284 
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Query: 



367 9cca98caccgccc«t9ACCC99Ccg9ggcc=accggaagcAcccogoaca9ClccACCAC 426 

llllilllllillilllilllillllillllllllllllllllllltlllliilllllil 

12 S 5 9cca$.3Cdcr9 cccagacc &gg scdgggcccaccggaa^cacccagaacagcAccacca c 13 44 



Ou«r/; 427 cc 428 
II 

Sbncc: 134 S CZ 134q 



CPU cioe; 



0,06 asar sACJ. 



O.OS sys, sees 



0.11 COCal 



Gappad 
1.33 



X 



0.621 . 



1.12 



Gapp«d 
Laaiisda 



1,33 0.621 1.12 



nacrix: bla.3tn macrij^:! -2 

Gap ParAAlcies: Exi3Cer.ee: 5. SxciszUiOn: 2 

KUffiber of Mi^s co C6* 2 

Mumber of Sequfiftces: 0 

N\iiRber of exzeasiOA3: 2 

Number of saccessSul ax^ensionii: 2 

Number ci soquances beccer chan 10,0: 1 

lengch ot qu«zy: 430 

l«ngui of dacabase: 4. 107. 304« 100 

d££aecxv« KS? leAgch: 24 

effective length oi qa^Ty; 406 

effeecive length o£ dacabase: 4.107.304.074 

dffactxve search space; 1667S654S4856 

effeccive search space used- 16675£S4S483$ 

t: 0 

Xt 0 

XI: 6 (11. S bice) 
K2i 26 (50.0 bics) 
SI: 12 (23.8 biCS) 
S2: 20 {39.1 biCS) 



0 
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□ 1: Z60980 K-sapiens CpQ isl...fai: 10333381 Saqudncw. PuOMtd. T*MO0onv 



LOCUS 

DEFINITION 

ACCESSION 

VERSION 

3CSVW0ADS 

OiUSANISH 



RHFERENCS 
AUTHORS 
TITLE 
JOURNAL 

REFERENCE 
AUTHORS 
TITLE 
JOURNAL 
KEDLINE 

COKMEMT 



FEATURES 

source 



HS40D10P 283 bp DNA PRI 22-OCT-1995 

K.sapi^na CpG idland DNA genomic VMl fragrtieAC, clone 40diO. 
forward read cpa404l0.f 
260930 

Z609d0.1 G£:L0333S8 

CpG island: 6^*<^3.c Maal frags'^nc. 

huioan. 

tforao saoi^na 

Sukaryoca; Mecazoa; Chordaca; Crania^a; varccbraca; Euceleoscomi: 
jtainmalia; Eucharia; Priznacea; Cacarrhini; Hcminldae; Homo. 

1 (bases I CO 238) 

MacDonald,M. , Kucklo.E-, Wilkinson, P. and MicWe-r-.G, 
Dir^cc Submission 

Subcvicced ilS -OCT- 1995) The Sanger Centre, Kxnxcon, Cambrideesiiire. 
C310 IRQ, England. E-baxI concacc: nuinqueryasanger , ac. uk 

2 (bases 1 co 286] 

Cross. S,H.. Charlton. J. A, . Nan.X. and Bird. A. 

Purl flcac ion o£ CpG islands using a xnechy laced DNA binding column 

Nac. Genec. 6 (3). 236-244 (1994) 

94282070 

Vectors pGEM-5Zf{-) 

Clones are available £ro(n the UK MRC Hainan Genome Mapping Project 
Resource Centre* H3.nxcQn, Cambridgeshire CdlQ IRQ, UK. See URL: 
hctp://www.hgmp. mrc.ac.uk/ for details 
or contact: biohelptingcip.mrc.ac.ak. 

Location/Qualifiers 

1..288 

/organism* "Homo sapiens- 
/db^xref « • caxon : 9fia 6 ■ 
/clone»-40dl0" 
/sexa'male" 
/ niasue^cypee • blood" 
/elone^lib= " CGI -1 - 
/ de v_s cage^ '* adul c * 
77 a 68 c 85 g 



S7 c 



1 others 



BASE COUNT 
ORIGIN 

I caaataatgg cttcggggag gggcaacaac caggaactcg ggcrggcacc cgggcecaag 

61 CGO^ccccat aggtgaaagg gaaagaacca aaaagcacct gagagtgcca agaagccctg 

121 accgacacae tctcaccccc agacgacccc gatgtgacag aggtgatgtg gcaaccagct 

181 Gtcaggcgcg ggagaggcct acaggcccaa ggacaeggtg cccgaatcca ggatgccgga 

241 ffcceatccgc ctgcatngcc agggcaaccc cagccacact ccgagctc 

// 
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Blast 2 Sequences results 

PuDMed Enirei BLAST OMiM Taj^onomy 

BLXST 2 SEQUENCES RESULTS VERSION BLASTN 2.1.3 [Oci.l9.3U00l 

Maich:jl ; Miamaich fi"! gap apcn,j5_j gap cxieiw iow ^ 



Structure 



Sequence lclg60DSp'^* Length 288 U 

Sequence lcl|Figurel£P969i0483 S Length 1717 (2 .. 1717) 

2| 




NOTB'The swisncs (bmcbrt and oipeci value) Is calcttiaied based on (he size of nr darabase 

Score a 216 bj.cs (1X2>. £xpecc a 
Zdenciciea « 120/122 i9S%), G^pA » 1/122 (0%) 
ScranA ^ fflas / plus 



Query: 142 gacgAccccga&gcgdcAgaggcgacgcggcaaccagcccccaggcgcgggagaggccta 201 

IlllllllilllllltlllllillinillllillllllilltlllllHIIIIIIIIII 
Sbjcc: £65 gasgaccccgacgcgAcagagg^gacgcggcftaccAgc&cccAggescg^gag&ggccca 725 

Qu«ixy: 202 oaggcccadgoacacgocgcccgaacccaggacgctggagcccoccrgecrgfcasngeea 251 

, iiiiiiiiiniiiilitiiiiiiiiiiiiitiiitiiiiiiiiiiiii Mill lilt 

Sbjcc: 726 fia^dcccaaggacacggcgcccgaacccaggacgccggagcccaccc^e^'tgcacageca 784 



Quesy: 252 $3 263 
II 

Sb^cc; 78S gg 786 



CPU cxm«: 0.04 user saca. 
Gappad 

Lambda K K 

1.33 0.621 1.12 

Oappad 

K a 

1*33 0.621 1.12 



0.05 vys. awcs 



0 . 09 cocal eecs . 



Macrix: blaaut nacrix:l *2 

Qap Penal sitta: ExiscAAce: S. Excenslom 2 
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elcjpber of Hi is co DB: 2 
KaiRb«r of 5«qu«no«s: Q 

Nusu3«r of successfaX •xtAtidioas: 1 

Ku3Bb«dr Qi sdquencta bwccdr chan 10.0: I 

lengch ot qu^ry: 233 

IdAgch o£ dACdh&se: 4.107.304.100 

e££«cc;.v« K5? length; 24 

«£faccive Xaogch o£ query: 264 

6ffecciv« lazigcii o£ dacabaae: 4.107.304.076 

«f€«ccivd d«&rch space: 1084328276064 

•££aoe3.ve se&r» spoCft used: 1084328276064 

T; 0 

A: 0 

Xli 6 111-5 bivii^ ^ 
X2: 26 ISO.O bits) 
51: 12 (23.8 b^Cfi) 
S2; 19 (37.2 bxco) 
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Purification of CpG islands using 
a methylated DNA binding 
column 



Sally H. Cross, Jillun A. Charlion, Xinsheng Nan & Adriaa P, Bird 



CpQ islands are short stretcnes of DNA containing a high density of non-methylated 
CpQ dinucieotides, predominantly associated with coding regions. We have construaed 
an affinity matrix that contains the methyt*CpQ binding domain from the rat 
chromosomal protein .MeCP2, attached to a solid support. A column containing the 
matrix fractionates DNA according to its degree of CpQ methyiation. strongly retaining 
those sequences tnat are nigniy methylated. Using this column, we have developed a 
procedure for Du)k isolation of CpG islands from human genomic DNA. As CpG islands 
overlap witn approximately SQ% of human genes, the resulting CpG island library can be 
used to isolate fulj-lengtn cDNAs and to place genes on genomic maps. 



Ifimtuu ^ Call and 



Tlw miunmalan gisn^me car, te conveniently djvtdcd 
inio rwo fraaions with rcspea lo DNA njcchyiaiioa*-*- In 
the nia)or fhicaon (about 9B% ofxhc tottlj ihe dinudcoude 
CpG occun on avenge every 50io lOObasspoirs (bp) snd 
is heavily methyiaied in ihe minor fraction (about 2%), 
CpC occora approximatciy every 10 bp snd ts non- 
tneUtyiaied Although the rnznor ft^acnoc is only a amall 
proportion of the lotal ic is of grot icteresi. «» ii ia 
dtscribuied dvougnouichrgnioxne in 45,000 ihonreglons 
of aboii: 1 KUobaae (ko). known as CpG isianda. These 
coiociit2e with The 5* end of gen«a^ In hunvans^ nbooc 
60% of genes sre associaied ynA CpG isUnd*. ududing 
hoiuckccptng gcnG» ao Sur snaiyaod and about 4U% of 
ciiSueTestncced gen^:^. In mosccajiei, the island contains 
tnc promoter and one or more cxons of lu associated 

A reprecenptrvc library of CpG uland^ ^ouid be uicha 
for genome analysts in a number of respecti It would 
provide an ma bused collection of DSa segments 
conespondtng to the promoters of about 60% of human 
geoca. Moreover, a> ulandsmvambiy overhp the $* ends 
cftTMsCTipu, jippropnate cDNAClonciouuld besdectcd, 
thereby Unking cDNas and genomic PNA a: a discrete 
52te. Screening m this way \%ould prc&rentiatiJy aeten fuU- 
length cDNA dones, und could c^icre^rc provide complete 
sequences of both the transcript and it» promoter 
Furthermore CpG islands contain most uf the sites ix 
which rare«cutting reatriaion enzymes cleave genomic 
DN*A^* and thus are landmarks for phyaical mapping of 
the genome. 

Methods nave been Uevdoped ro isolate the rvre-cuttmg 
restriction eruyme i»te» wichm CpC islands but these m 
destructive and cmnot be adapted to ma>s isolation of 



236 



mtact tslaoda To circumvent this problwn. we have 
developed a non-deso'ucave procedure. The mccnod 
makes use of the rat chromosomal protein, MeCF2« which 
bwd<DNAibatismethylatedatCpG**.Thenadveproiein 
also hiu a noo-specific af&niry for DKa", bu: cms can be 
eliminated by gene mantpulaboji, le;ivuig only che meihyl- 
CpC bindwg domain'- (MBD). The MS0 is an 85 amino 
ac»d polypeptide that binds to a single syxnmetncalty 
methylatMi CpG pair. Hera we^howcnattheMBDcoiamn 
can be used to separate DKa isolcly on the baaU of as 
degree of metbyUiio A Hus has allowed us to purixy and 
clone the CpC island fraction from human DKA. 

PractioAaiion of DNA using an M8D coh^mn 
ONA encoding the MBD from MeCP3 Was ampUlied b> 
the polymerase diam rcacnon (PCK) and cloned into the 
baaenal cxproiion vector. p£T6H (gUt from C K. Hu). 
The Vector contains a sequence coding fc»r a tract of sue 
hi s tidines upstream of the cloning site so chat the expressed 
recombmant protew (HMfiD) carries a hisndme tagat its 
N*terminal end, fused wiUi the M90 (Fxg 1) The fusion 
proiem was aciachcd to a nickei*agarose mairijL via the 
poly-histidme tag" 

To assess the column, wc icsied whether d:frcrcnt»lly 
methylated form* of ilic nme DNA fragment could be 
re>Qlvcd. PUsmid pCGll (ref. 14) was bneanzed and 
modified to givr three forms: unmethylated. methylated 
sr 37 CpCs within Hh(& cites, or methytited at ail 200 
CpGs (Fig 2«}. The fragmenu were end-labcUed and a 
mijcture of each form %mu apphed to the column and 
eluted with a salt gradient. Three peaks of ridkiaciivlty. I. 
n and in, eluted at about 0.4 M. 0.5 M and 0.6 M salt 
re<peeuveiy <Fig 2b}. ONa from each pe^k was cut wiUi 
Nsturc C-Jiciics «oluir.*e niireh iv94 
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the meihyiauon->eniiuve resiricxion ciuyme* Hpull ax 
Cfd (an uo^izointr of Hhal) und {nccionated on a gel 
(Fig. 20. P«ak I concamcd DNa ihai was Cut by boih 
Jipail and C/al* mdicacing that ii is cumplc(clr 
uAmechylated Peak 11 UNA was cut by Hpall biu zioi 
Qbl. ;nd»£auag that u ts parsoliy mcthytaied P^ak III 
PNA woi CUT t>y ncsUier eiuyme. Indicacing that ii is 
complndy meihytaitid T^aschrdifTcrcnualiy meih/Uted 
version^ of pCGl 1 were separated by che MBD columA. 

Bmduig nfflaiTy on ihc column depended on mechyl- 
CpC densicy bccao^ 4 DNA molecule conufnmg 1 
meihyiaicd CpG per 76 bp IM. H/JoI-rocthylaicd pCGl 1 j 
wa> bound less tenaciously thstn one conulsmg 1 
methylated CpG per M bp (M.SsjJ-meihylartrd pCCU). 
This >*u onexpeaed. as each MBD molecuie appaienily 
inuracts with a single jnethyl-CpGpair^ The ligfei binding 
of multiple methyJatcd DNA molecoies pre>i*znaoly 
involves intcraciion of one DIVA molecule wiih ^ncycrA 
different MBD moieties. The results alw abow xhai the 
MBD has a weak non-spcafic DKA-binding activity, as 
non-meihylaicd DNA is retained on the column » iow 
salt conccncnitiOAS. This is nor due to bindrng of DNA to 
the column matrix, wtiich ha> no «ffinicy for DNA (data 
mil «huwn). bur could be due lo ihe basic nature of che 
protein (predicted pi y.75). Non-ipeafiC DNA binding is 
noiaifeacdbyDNAlengcn,asnoD-Tneihyiated fr4gmencs 
ranging hem OS to 23 kb kii elated at close to 0.4 M sal; 
(duta not shOMm). 

Sdparation Cp6 at islands 
The above experiments used aru^ituaUy methylated 
coniiruciL We next loicd che behaviour of human 
genomic DNa by adung if methyiaied CpG island> from 
the inactive X chromosome could be resolved from cheir 
non« methylated counterparts on the active X 
chromosome Female and male human DNa vvsut digested 
With MkI, which cats bulk DNa into Kmall fragments 
( lOO -200 bp avcraije), but leaves CpG i>Land» rclauvely 
intact (>ee Delow). When MMj-dige»cea male or female 
DNA was applied lo the MBD column, most etutedat low 



«dt, and only a small proportion (about 1-2%) bound 
tightly. £luted ^4Ctions were run on an agarose gd« 
blorced and hybridized toa CpG island probe from the X* 
linked monoamine o^da^e A gene'^ (Bg. 3) Thii CpG 
t<Und duted in low salt tncuar^s fot both male and female 
DNA sampler However wiin female DNa the CpG i;dand 
abo elated in high salt fraaiunx U seemed likely that diese 
factions contamed the methylated CpG island from the 
inaccivcX chromosome. Thi> va<i veriUed by digesting the 
fractions with the methyUtioa-iensiiive restriction 
etuyme. Ssdh The monoamint oxidase A CpG island 
iragmenti eluting at low salt were cut by this eeiyme, but 
the^agments eluan^ at higiisalt were resisianr to cleavage 
(data not sbo wn }.The ssime result wa» obuined %^fh CpG 
island probes for the pho^pboglycaate kuutse gene** and 
a CpC island that lies do^e to the £iaor VlII gme^\ Both 
u/ these sequences are X-Usdced and methylated an the 
inacuve X cnromosome. They ane fractionated as one 
peak m male DNA and two peaU ui female DNA(daift QOi 
sbuwn). As a control, an autoaumal CpG Island probe 
from the a-globin gene was hybridiaed to the same male 
and female fracciOAS. a single hiw salt peak was obtained 
in each C4W (cata not shuwn)* as expected foi a CpG 
Inland iha; is non*metbyUted on both auto^mal 
chromuM«n»e»'*. 

Frftparation of a CpG island libnify 
Having demonstrated ihat it u poK^ble to Separate 
inethylat^ and aoA*methytated CpG islands m the. 
prr^nce of a vast excess uf genomic DNA. we decided to 
aye the column to punfy CpC islands en mASse. The 
sirategy can be divided mio four sitepst (Fig 4a}. In the first 
step7 total genomic DNa is fragmented with Msd. This 
enzyme was chosen because its rccogmuon site (TTaa) p 
found relatrveiy rarely wiihin CpG islands (once per I.OUU 
bp; but frt:quently m bulk DNA (once per 140 bp). 
Therefore MsS is expected to give predorranandy intaa 
CpG inlands, plc^ small fragment) from bulk DNA. To 
ilWiraie this. Fig. 4 b shows the nestrtciion map of a 5g kb 
DNA ^uencedee ived from human chromosome 4pl6.3. 
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The pinm of frequent M^el sites is iniemipted by thr^ 
gaps: :hc)c currcspond lo tht^ CpC t5hn4s as shown by 
clusiered sites ht Noil. and 3iiUL 

ITie secofid step in the protocol ioyolves removal of 
MsA fragments that contain clunen of methylated CpGi, 
bytticcbngonJir frftgm^tofhatbmdw^aldyto^becolumn. 

"stnpputg* proeedar< \% rtqmred (a remove highly 
methyiiuied MicZ fraigmenu ii»a would comauninatc cbe 
£Aal purifSed CpG island fraction (see below). The ibird 
step makes ase of the bacterial roetbyhraasfrnse, M.SjjI, 
to meihyiatc all son-methylated CpGs in ifae fiaciioas 
thui iuve bees iiripped. On most fr^gmenti, nearly all 
CpGs arc mcthyiatvd already and therefore ^eir ai£btucy 
for the MBDcuiumn^i not changed CpC oUnd fragments, 
on the oiher hand» are converted from weak-bind«ng to 
sirong-bmding molecules. By nowi^ccttngcbefragmenu 
that elatr at high salt, step four should yidd a fraction chat 
to highly enriched for CpG islands. 



Ftg. 2 PfBCdonabon or orfferentaDy methytaiao pCG1 1 
Moiecvftea. a. The posrtion ano numodr or motnyiassd 
CpQa in biinur tnn compioteiy memyiaiiia (top tme) or 
paniaJiy /netnyiateo OMnom une) form or pCG^ \ m 
snown. Piasmoi pC3ii waa mmnyiBtaci to compteoon 
usiit^ oitrwr M sm or M mm motnyitrmmriiae. o. a 
rmxiure or fiHiy memylatea. paroaity mmyiaTaa ano non- 
mstnytaieo unear pCQ(f waa appiiec to a 2 mi MBO column 
ana etuteo witn a ^aoam of NaO as shown. \ m Tractions 
were cGUectec. The three etuiea poaxa ii ano IM are 
oracKQtya c. Pootao DnA rrdctiona rmm Mcn or tne peaiia 
i. 11 ano 111 were OfQftsted wiin tne meinyiaiiOn-aeTmtiva 
resmction enzymes anown ano tractionatea on a 2% 
agarose 9ei. The gel waa onea ano ajiposoo to x-<ay Am. 
unoigaitafl. c, cni. n. 



The sv;iicgy wai tested on human sule genonuc DNA. 
Thafaraof Afsid fr&gmenr^coTrcspondingmthre^diffcneni 
classes of sequence w£S assayed using the FCR (Fig. 4c). 
The test sequences comprucd a CpC aland fr^gmeni of 
Che monoa^me oadda^te A gene (MAOA), a fragment 
containing a duster of methylated CpCs thai is located at 
the 3' end of the human apoUpoprotein a-IV genc'^ 
(aP0A4) . and two fragments rrpresencauveof bulkDNA 
thai contam only a few CpG)^ and IFNa). in 

prucuce< three passes oftheMsel-cutDNA were nece^ry 
to smp all of the heavily methylated aPOA4 fragment in 
each stripping ytep« the CpG island (MaOa) and balk 
genome fragments (aUX)B and If Na) co^eiuted at low- 
«alt FpUowmg de novo methylauon the PNA v/os passed 
over the MBO column again. During these '"binding" 
loep s the AiPOB and JFN a frogmen ty W9f^ m the un bound 
fraction w be6>re, but the KiAOA CpG island fragment 
now switched from the unbound to the bound fraction 
Afrer two cydcs of bmdAgt only fragment deteaable 
by Che PGR in the bound fraction was from the MaOa 
CpC island. The other three monitored fragments had 
been lost. DMA from the final bound frdctwn was doncd 
into dte NdA site of pG£M-52i(-) 

Propomen of CpQ isian0-IiRe clones 
lo orOer \ti c»»maie the propc/raon ofciono contAm:ng 
Sequences derived from CpC islands, we iimplifrtfd inserts 
from the dono mmg primer* which flanked the cloning 
Site, and tested them for the presence of biAil sits^ Bti^ 
recognizes the sequence CGCG v/hich occdr> frequently 
withm CpC »«landk (once per 90 bp), bui u rare in bulk 
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Fig. 3 Separation of memytatad and norwnernyiateo CpG 
iSianoa tram tne activo and mactiva x cnromesomea. a. SO 
»igoTA<sei-«ig<BiTsQ hwman main Or ramiiki DNA oenvod 
irom (Noog was loaoed onto a i mt M80 cotumn. Tne 
ccsiwmn wax wa^hco witn n jart ^rixdicnt as snown 
FractfOos or 4 mi were coiieaea. o. Dtha rrom eacn traction 
was aeparatea on a ^3% asaroae go ano tranaierreo to 
Hyoono-fNT. Tne results or nybnoamg the f^or wrth a 
preoa tor tne monoamine oxioasa A (MAOA) CpG isiana « 
snown rnr (Hmaia Ona (top panel) ano matt Dna (Donom 
panel) ULoaoONA p«umoei9conesponatoiraaiony 
coaeqed on tne eoiitma 
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DNA (one sixf per 5,000- 1 0,000 l>p; see fig 4b} Iwem 
coi)tain^g SsM were con^deredUicdxtt) be denved 
from CpC i^ands Altogether 113 clones wereanuyscd, of 
which 87 (77^) coaTaine<! insero wictt JnUI «tto (acv 
Fig. 5j. The average jsm of the ^irUl-contiimmg lAsercs 
wai 760 &p ll^tf u soaewhai smaller than theavcnge si2s 
of a CpG island ( 1 kb) and probabiy rdlcctc the proMmor. 
of CpG islands ihat cunuin an Mid sice. A survey of 80 
CpG tslands firosn the £mBI sequence daab«>e showed 
thai 3if% do contain in Mtd site (SJi C, unpablishcd 
observabons). 

As a more thorough ;«sx of their 
identity, the DNA sequence of 
eighteen doncs was dcternuned. Tne b 
base «>n>po<ibon (% G-eC) of each 
m;tcn and the ratio of observed and 
expected frequencies (0/£j of the 
dinucleoddc CpC are plotted in Fi^ 
6. CpG ulandy typically have a base 
compOiiiion in excess of 30% CtC» 
and an observed frequency of CpG 
thai u dote to the expected frequency 
(O/E typiciUy equals aboot 0.a5}\ 
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They are therefore ejq^ecied to duster m the upper nght 
quadnni of Fig. 6 huUc chromosomal DMa. on the other 
hand« has an average base composition of 40% Gi-C and 
about 20-25% of the expected frequency of CpC (0/H = 
O^r^'onFig 6) It wiU therefore fiaJI into tbelower left 
quadrant of the graph, for example done I .which had no 
BsiUl sites. &Us dose to the expected position of bulk 
DNa m rtg 6. .Ml the odier insens lie dose to positions 
expected for CpG islands. 

In addition lo theu- unusual primary sequence* CpG 
tslanOs are aUo characterized b> lade of mcchylatioa in an 
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Fig. 4 ConsirwcKon or a CpQ mano uarvy Fiow oiagmm niMStrittng me strategy tor tn« punficstion or Msei tragm^ts containing CpG 
iSiarKiS Tn« position of CpGs ts moicsteo Oy vertical ime^i Open ana soico orcies oenoie unmatnytatea ana mettytaieo CpQa. rvspecctiwiy o. 
Position ot sites tor tne restriction enzymes fisrui. E^qi, msai ano Non in a 56 ko region oi numan cnromosome 4pia.3 (rar 39) c. Tne mte or 
Msei rragmems corresponotng to tnree eiasses oj sequence Ounng tn» stripping ana dnoing steps ot CpG isiano puriTicaiton. Tne mree 
cisssoa Yvera Qi CpG isiano (maOA. monoamine ojuoafia A CpG t^ano): (»y a sequence witn a ciustar o} metnytatea CpGb ;apOa«, 3' aAon at 
apoA-iv gene): ana (nf). CpG-oe^iciem uqutmces (AlDOB * aiooiase 6 gene tngmant. iFNo. interteron Agena tragmiem) PCR ampbi^cation 
was camto out on sampias trom numan mate Msei-oigesieo Ona (U). tractiOAs du&ng up to 0.4 m Naci luj. tractions enrung at 0 6 M N«Ci (S) 
ana control wanii r«raction« H fleacnons wara camod out tor um tnrta 'Stripping" steps and ttM two "Oinoing" sieps (sta Mtmoooiogy) 
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Fig 6 Ssrui Analysis of clones, inserts tram ranaom dones were «mpiiTiea Py 
me anc oiQetxea min fisnji The cigesis were tnpwbi^ cn 2% agarose 
9vis &na suinec witn einrdfun sromtoe Fo/ obcn ctone ootn jrunoesiad h vm 
oigesiea N msen Ona is snown GEM, ireaor atone. M. manner, dses are m 



oiberwiic hcivdy methylated genome*. We cxarmncd 
whether cioncji m ilie library w?rc acnved from 
unmeihyUicd pans of Che gcnom< U> u^ng 20 r4iidom 
iQStns as probes agamn tUiu of bumao male ONA ibat 
had bci?n digested wtch Hpali. Mspl ur BMl (Table } ). 
Thiri£i:ti ot che do/irs derccied tingle copy fra^menu chu: 
were ctii identically by /ipull und Mspl. Tvelye of chnc 
were also cleaved by BstUl. che ihmecnih, cioiiv 7. did noi 
contain any if siUI siio. Three fanher clones deieaed up 
to fivr fragmenu. all of which contained iinmcxhylated 
BstOl and >(pall sties. Two clones aI»o detected a small 
nuniber of fta^ments ( in addmun to a bjckground saiear 
ofhybiidi2a:ion},but m the^tccaaesinotallofihelngments 
weieunmecnylated For one ufchete. done A&. a fragment 
of the saine siu as the imen cunmncd aiunethylaied 
BMl and HpUil mic* Thus in 1 7 out of 20 cases, the 
cloned inacTudeCeeied genoAiicfiagmvnu that cuntained 
non-methylaied sites for HpaM ^nd BtiUl ( when presem). 
Of the remaining three probes, one (done AlO) ws^ 
ot)y:urcd by oackground hybridisation, one (done 8) was 
highly repeated, and one (clone 1 ) had no Ceniable sices 
and had sequvt^cc properties resembling bulk genomic 
DNA {ace aoove and fig 6) The mt^utiivc ^nd Southern 
data taken lo^echer >aggeit two thmgs. Firsdy, about bO% 
uf cktnr> in (hi> library ate derived firom non-mcUiylaiea 
CpC-nch Mquences wbich have the dt4raaen«iicii of 
CpG islands: and KconUly, most clones in the Uboiy are 
derived frum >e4ucnke!i wliichaie tingle-copy in genomic 

fiNA. 

3«u 



r^NA genos dnd repethive eleinents in The Rbrary 
There arc about iOO repeat luint of tne nbosomai ^A 
genes (rDNA) in thehaploid human genome, ail ofwhict 
are non-methylatsd and CpO rich^. We expected that 
rDNA would behave in the same way as CpC islands on 
che column, and v^ould therefore be represented in the 
library. To check th», 375 dones vere gridded onto 
membranes and hybridiied to the complelc rPNA repeat 
umt TabW 2 shows thai 47 clones hy bndoed, representing 
123% of che Ubrary. The expected proportion of rONA 
clones can be simply cstunaied by taking the total length 
of CpC island DNA per haploid genome aa 43 x 10^ bp 
(^5.000 ulands each of I ko*) and the toud length of rDNA 
as 4o X l(r bp (lOQ repeat units each of 4S kb^'). it u 
apparent chat 10% of dones in the CpC uland liorary are 
expected to be rDNA. which u do^se to che observed figure 
of 12^%, 

The same set of gridded doners yns probed with total 
human DNA, an aIm repeat and a il repeat, in order to 
determine the frequency of mghly repeuuve element in 
the library (Table 2). in all, 10% of clones hybridized to 
these probes, and signUtcaatiy, Ae majority of these (28 
out of 36J also bybridiacd to rDNA. As che rDNA repeat 
unit is known to concaui dispersed repeat elemenn,^ 
rcpeat-poiiiuvc dooes maybe cienayi^r rDNA sequences. 
Altemacivety. they may be repeacelemenufrom dsevhere 
in ihe genome chat anneal with related etemcnis m dte 
rDNA untt We fitvoiir the fvrmer expianationr as the 
number of rDN A-posmve dones in the library is dose co 
me expeaed tevcU and agrees with pievioa> da» in which 
cnty the rDNA transcription umt ws* a« a probe' If 
indeed repe:iiive eiemen;>mtne Ubra/yarepredominantly 
due to rDNA* then the genume CpG island clones, which 
account for about 80% of thu library, are remarkably free 
of du^rved repeats. This agrees with che results of 
Southern analysis (Table i } which showed chat 16 out of 
1 9 CpG't>land-l!ke dona were singlc-copjr or dose to it 

Transcripts associated wim CpG island clones 
A Significant reason for prcpanng CpG island libraries ts 
to obtain fiiil length cDNAs of the as>ooaicd gene 



8 -- 




Fig 6 Scaner piot snowing sequence cnaracienaucs of tna 
ooneo ONA iragmenis The % G<rC content (H ano 
tne oose/vea/eAp«ctifa numcser Of CGs (O/^ are pioftsd 
Open squares xnow me posmon nv a&enaone. Aoamono 
marKs tna typical position ot dusk (Bu) ONA. Tne lower len- 
rwQ qasarant tn wnicn ouiK Dna wOuio oe e*pac*M to 
tail is ooxea oy a CMShAO hn* 

N^iHf % CcAKttc* «%jU»m« n m irch tW4 
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GcDOTOiC sequences ixiTbedaubasesboi^desrly thaCpG 
uhmds ovcriap the 5' ends of tnuucnpii (Fig 7). We 
iiiTveyea the abUicy of clones from the library to (Seiccc 
mRNAs by using them '4$ piobes on oonhern blots. In 
order to disnnguifib genuine cnnscnpu from ipurioas 
eros9*by&n4iSiiitan to 28S and l9S rFMA. msem were 
nybndued to both rotal RNA and poly -a^- KNa from the 
hum^ male tyxnphoblutoid ee&-iine« ?£S^. Merger 
RMa signal should axmeai more strongly in the poly-A"" 
lane cnan w the total RNa lane, whi:7ea> the opposite is 
expeOed of a probe a;at detects rRNA. Of 18 donci 
(discounting done 1 which was no: isiand-Uke^iiodcloae 
8 which conruined an aIu repeat), fivt inserts de»cced 
d<>crcte tracscnpts la pojy A* BNa torn PES and aooc 
hybridized wiUi rRNA (Tabic 1 ). 

We 3]>o screened DNA sequence database with 18 
insert lequences, and obumed five strong matches (Table 
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1 done 7, which detected a transcript by hybridization, 
had tdenticy with the 5' end of the ftusiao 39 kD nuclear- 
encoded NAOH-tttii(|u»none oxidoreduciase sob-vuut^ 
(Fig. 80,^;. The cDNa sequence tn the database is 
incomplete and lacks an innuior ATG codon. The island 
done extends further 5' snd coat:uns an in«came aTG 
Comparison with the bovine cDNA sequence'* shows 
chat ihu u highly iikeiy to.be ihc corrca sian codon. At it^ 
3' end the homology end* u a CT dmucteotide whtch 
probably represents the 3' boundary of an mcron. Quae 
AS has idenncy wtih the 5' end ot aa expressed sequence 
tag (EST) drom a human m£uii br^ cDNA Ubary^ (F»g. 
8c,^j Once ftga^n. the island done provides more 3* 
sequence than ts present ui the daubiise sequence, and 
may tncluds. cne transcriptioo start and promoter 
sequences of :his unlcnowR gene For the third matchi 
done AlO has idenniy wiin an Msid fragment from the 
3>»dn:oergic receptor promoter'^ (£M5L X7386i. basc& 
3162-2338). The outer two ir.a(chcs were to human 
miiochondrial DKa (doncFl2 J and to Aiurepeacs (done 
8)» M the Ubro.^ construaed wiih O.'^A from Mrtiole 
blood, ihc presence of mitochondnaJ sequences, which 
conum no detectable m'C^, »s not unej^ecied. Out of 23 
dones that were analysed in decail, su dttecied mRNAs m 
either lymphoblasioid ceils or in the sequence diiubast. 

Discussion 

We have deviLoped a novel sfHrnty column that 
fr;iCtionaTcs DNA according to tts levd of m^CpG 
methylaxion. The coiomn can be used analytically or 
preparauveir and has a number of potential appLcationa. 
Wc have used it to prepare a library of CpG islands from 
human malegenomic DNA. Inmslcbaractensationof the 
library mdtcatei chat about 8(Hb of donet denw from 
CpG t^d-like sequences. iO^arerDNAand the rest are 
bulk genoRUC or mttochpndnal DKa contaminttnis. The 
proporxion of island donesu therefore high, and may be 
funhcr unproved m fatorc librai irsof this Mnd (heneefonh 
refened to a» "CGI libraries*) . Mesn msert size is 760 bp. 
which It somewhat >maUc7 thutt the genoimc average for 
CpG island> (1 kb') This diKfcpancy is most probably 
due to me presence of a mixture of intaa CpG islands and 
islands that have been ait on average once by Msd Of 60 



Table 2 Hynndiaation anaiysia o? 375 clones 



•Presenca w or aosKOca H 01 5nui sites m tne eisen. 
^-Tne msarts wara nrOr*0(zeo 10 Soumern oiota or Human mate ONA oeaveo witn 
A«ai ano suosequenfly mtn no tunnef traaimoftt. hpan. Mspi orBsrui Tna ONA 
wae traononaiac on a 1 m agarose Qie ano transrarrao 10 Hyoono N« oafore 
nybnaiaat«n sc. Singie copy (ona tragment swcttfO}. m, n<gniy repeaieo (a 
wrons smear ot oyOnauatioft oetec:eoj. ir. repeat (up xo five trag menu 
oeieaoo), mr. fnjoa»« repeat (several rragmcnta ano a faim nacKOrouno smear 
0? nyprio^ation eetecieoj. no. riot oone. 

*Tr\B inserts were nyonoaao to nortnem owts ot total ano poty A- RNAtrom ma 
nyman iympnoDWi>ioia ceii ant PgS Tranasripi oaiaci^a, no TOt^cnpt 
ovtecteo: no. not oor^e 

*rne Genoar^ ano BmBu aatanases werii saarcned - no strong oataoasa 
maien: no. not oone 

•Ciona 1 oto not conuun any hpaii or ^fnai stes. 
Cone 7 Oio contain apan ano nnw Sitts 

•Clone 8 nas e*»b icentit/ w,in ma aim consensus naquvncr* sno oeioncs to 
me ciess iv aiu suo-tamoy 
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"Biufe*\ a numan aiu repeat ctone wns useo wt tn^ prooe. 
•Sequence trom me SC-ncn S* «na or tne ti repeat isaa 
Mattibcsoiogy tor p#eparatian conditions) ot a prooe 
consisting of tne ^ ^ kd. 1 S ko ano ; .8 ko Kpni tragmants 
trom tn* U repeat^ ware usee as proD«s Tn^ 5' eno 01 
mau repeat oatactfto only ona oonfc 
"Sequences irom me entira riooaomai repeat were wsao as 
tne prone (R Anano ano H m Soutnern. unpuotismio 
ooservationi 

Total nurnan mate Pma was useo as a proo« 



241 



! arride 



»» 'i 'l j i !! mil .^ 8 1! I man inti i ii i inminii 

TBTtr^"" ll •" I.I'' !■ , ■■ 



MPR7 
(40 SO) 



I 



I 

o 

g 

a 



c 

t 



l i iD t 



(177 IWJ) 



FiQ 7 Qiiigram snoMnng tns svucxurs at mree n-^man CoQ isana oanea ot atneretn sizea v«nicai onfiS £AO«w xtw poimona 
or CpGs ana Bs(ui m ine rmiO m of me oesmrn (fiMfiL fisoesOij. npn (EmBu nsnpoBa) «nd feonoolastoma 

Ln9iO) flfifte* Tn* tficaiAfts of the Mm are snoMm a, ooxus. Opm ana natcnod portiona oenow transiateo aiw 
untranstaieo reoiora respecaveiy. Any axons not pra&em in me 
mangm The tow genomic lengm or eacngana in ko is vvanrnmcnets. 



CpG island sequences ctuit have been cismrned, 58% 
conuin OA AM uca. Aiyormn^ 45,000 CpG islands/ 
yenomc and taking into accouni iho*e ihai conrsm Msei 
uiu%, a library should conuin approjcimately £0/K)0 . 
independent cioncb m urder to hz rcprcseniative On 
screening 3^0.000 clonvs with an X*Unked CpC aland 
probe, ihrcx poianve done*- were detecred (<ia!:» not 
ihown). This is me expeaed number ofpOKUiv^^ for uiX* 
linked CpG uUnd ($u poiicrvcs would be expeaed for an 
awoionui CpG island) Eight randomiy* cho>cn CpG 
i$Und« were also fotuid to be present in the CpC island 
fraction by Southern blotung and PGR analysis (diiik not 
shown}. These result* indicate that the librar/ is 
nrprescnutive. 

The level of repeated sequences among CCI clones is 
much lower ihan would be expectad for cocit genomic 
ONA. This agrees with prci^40u» malts of ONa 
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rea>50datioc e3q>ertments, v^iidx indtcaied chai most 
CpC island sequences are represented 1-^5 cime^ ;n the 
mou»e gsRume^. Southern blot analysis showed that 17 
out of 20 CQ clones hybridized to 5ve or /ew<r fragments 
m Msd-oiX genomic DNa, and 1 4 of these detected a 
single band. The low frequency of repeats u of biological 
interest^ and may have relevance to the ability of CpG 
islands to matniaos a methylation-free »utte. 

A survey of the £MhL database bay sjhuwn that about 
579b of human genes have CpG lsUnds^ Of chese, about 
half are "housekrepmg gene«* wtitdt are expressed in 
must cell types, and half are *tissue-restncted genes*" 
Mrhtch are expressed in a subset of cell typef' ' It is evident 
from pitbiished sequence* that CpG islands nearly alwa^ 
overlap with the 5* cxoni of their as>OQatcd genes. Thm 
CQl dones snouid detea mutuTe mRNA< from most 
human genes by hybridisation. In our analysis 5 out of 20 
CGI mseru deicacd traascnpu in tymphobtasiotd eeU 
poty«A'RNA Oneofthese famed 001 to ovtriapwnh the 
5' end of the gene for the 39 kD Oudear-cDCOded NaOH- 
ubtqumcmeoxidorGductaMMib-unnaodoneftirdier insert 
that \m negative m (he northern analyiu hid idemity 
wiib(he5'cndofacDNAofunkQOwnlunction(Tlable I) 
ThusuMngcheseliimtedassays,axtnuiicriptswcreseIectcd 
by CGI Clones. Evidently the proportion of CGI-posiav« 



Pig 8 Oataoase maicnes tor done 7 and done A5. a. Tne 
sequence maten oetwcan ciona 7 ano tna 5* enoor the 39 
kD NADm nOoear-enoooeo uO«c^4inona oxiooreouctaat 
suo-unit gene (hsnann. EMBl L04490) IS snowh verttcai 
Uf\sA fOOicatir MCI materws Tne pr esumeo aTQ la 
unoeiitneo. o. Diagram or cione 7 snowing tna positions o: 
CpGa, Tne ooa snows ine location m cione 7 oy tne m<fica 
Tne 3' ena of tne mater prooaofy carrasponos to on exon/ 
tntf on oounoary e. The sequence matcn oetween done A5 
ano EST06S92 (EmBl TOSSOI) a snown ve«t£Bi linas 
moicate titact matches and oouoie oots matcaie possine 
matenes. , Diagram ot done a5 anovmng tne positions of 
CpGs Tna 00a snowsine location in Clone AK of tnu 
maten. 
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aansaipu >vOuld be incremd by probicg RNA from 
sevcnd humao cell or irom tnms chat cxprcsy » 
hisber proponion of gears, such «s brain or s«sas, 

Gmt IdenuficaTioo vU CGI libraries. CGI Ubrant> have 
pocenuaJ m UiOiaimg. nupping aod sequenong gcnn 
Because of (hfir small size, licqaedciog chr spprosumaiely 
43,000 CpG islands in ;he human gsnome v a rcaibtic 
IjooL It is aUo poMibUe thai libranc^ corresponding lu 
..fracuoiu of ihe homaa geoome. for rasapie single 
' duomosoTnoi or VaCs. can be niade aiing th< column. 
Whatever the origin, tc u ca^cied tha; a large ftiiciion of 
the dones will d<tca mHNAs on northern blois. and can 
therefore be used to uoUte cDN As. Because CpC islands 
arc usually located al the 5' end< of genes, most cDNAs 
:(alecied in thw way will be complete, or nearly lo (;»ce Hg. 
7). CpC tslimd fragments h^ve been succeissfull/ used to 
'^laic tull-lengA cDNas*^, shuwwg Che fcrasibility of 
tAi» strategy, ifmc cooiwxc cDN a* wbc to be icqu«need. 
this would be '4 once-and-lor-aU (not a tagging) mrdse. 
the prerequisite, of coune, is that tbc cDNA library 
sbouM have a high proportion of full-length cONAs. 

The CGI approach to gene idanoficanon has significant 
advantages compared to thcmoredu ect cDNA scqocnoag 
approadi, but k also has >ome drawbadu. The main 
drawbacks arc that only 60% of nuzn^ genes have CpC 
islands (Uierefore ch« remaimng 40% cannot be deieaed 
thu ws/). and that a time-consvming Kxeening step is 
needed to select cDN As. A major admtage of Uit CCI 
approach (S chat each CpC island will na«c the same 
representation m :he library irrespective of the panem or 
level of expression of the auocUted transcripi. Other 
ad\int4get are that Uic selected cDNAs art likdy to be 
complete (see above}', and thai each will have m discrete 
addre^ in the genome, unlijce cDNAs which may extend 
uve; tens or hundreds of kilobase pairs (see Fig. 7j In 
most caso the address wiU mciude the gene's promoter, 
fur CCI iibranc^ alwj represent Uorana of piomoier 
veq uencc) . Fmally as CGI probes are generally smgle-copy 
sequences, chey make good probes for mapping genet. 

Metnodology 

frcpMtittoB oi MBO coltffiKi The nictiiyl«Cr<a DtoOiftft oemsiik of 
M«CP2'* w2» Ampl.5ea Df ihc PCK u»Jii; di^^Ofluaeoudcs wfUcfa 
lAcroouCcO an tkiA Uit at the 5' end of tnc DKA fts^mcnt mc » 
hQittHl i(U al me V end Tnv rvkciioo contained 5u mM KQ. JO mM 
TokJlQ vpH 90), 13 mM MbQ,. 0 G\% $zi2xai, 0.m Tntton X- 
lUb.3U0^MQ(e4didNTP. tKMofiachpnmvi, lOOAgofacDNA 
done at McCfZ %nd 2 4 U of ro^ poryautrAtc in 1 (00 Hi rucuwn 
m»Ji The pnmers used •fcre S-CGCCCaTGGCCTCT- 
CCTTCTCCCaaa-J and S-^CCCGCaTCCCCTCCCTCTCCC- 
aCTTaCAOT-3' 25 cirOck of aoipkCcdtoa o( i nun ai 94 '< 
fattow<d Dx I mu: « 50*C And 3 mm at 72 < mtrm yttformea After 
otgeibon with iomHl M Acol ^ne ^fd-punficuios Uim n^piHuX 
cioncO «nto die /veei «nd BaniHl sia of p£T6H. 9 ntOdtfictf 
w«n»au oi pETilO (Novft^en) ;CH. Hw. anpuMisned;. to pvr 
pE16rfM6D. Tfte recomhiows p?oteio iHMftP) wkprnMa m 
tnc £.eoh ttrun BL2 1 ( D£5) plfsS and >«a» produscd nsentuHy as 
CwJbtO^. Bicicn^ sxtna wumide by rcpv^tcd JAmObon i& 5 M 
50 mM NaO. 30 mM HEPeS (pti 7 v;. 1 mM EOTA lUli 
ll>]rcsoi.O. l«M TntonX-iOO. OJ mM PmSF aoe the proccaKtnhtb«(ur> 
ptpsc^tm A, i«wp«pttn. ehynwitaita and annptm each ii S mP-. 
Aiier Mnicutioo (he exna «a« s{iun ai 13.000 rpm 30 nun oi u 
bedjnaa ]a-20 rotor, llic Mpernsuat waa dialficU into Oaffaa A 
tSOaM NaO. so mM pbuspnat c pH 7 0. lU9k j^irterol. 0. m Thion 
Xoioo. to noM b*m«rc3pcocmiiiQl. 0.3 mM FMSF) Tnis wi* dun* 
in Several >irp> la ate Hrkt. buffsr a trtciudcd 2 5 M miw ittu tn 
kubacqucni Meps tt oidudnJ 1 .la M urea. 0 0 M urr^. 0 9 M uicb »nd 
fuwJly AO urc« 1 he v*ir4Ct ^ «p«in a^n Ma&a»««aoaloadcd ontu 

N)Mtt»» r«P«»>t.<>* >AlMAirlk fii*rt'h 



» 7 3 ml Frictogt! HMD SO;-630( Ml cduom (Merck). Tbc edumQ 
Mb WMii»a wicii buS^ A «iid oouBd p»tcia» *««rc dtttfd w puAcr 
Ai«tniMNaQ AitcrdatfbSofdkeclyiedfraCCioaauobudcrAit 
v»ulQftoea ontei Piunmsia HR lOrlO cblMmnConnunmf Fr«no0«i 
£mC S0/<63C<M> uma|^ a Phftirmcu FPIC $r<t^ The CDlunn 
was vuned with btfffvr then burter a wiihO « m NsQ (bUowvd 
Or « fiO mi linear sdt ga4«fu or u. 4*1 M NaQ is baffrr A. TTu 
HMBO protvo) eiuccd becweeo O.fr and OiS M NsCL The punfUd 
proceio was coupled to Ni'*-NTA-agarose h> mibOB tnc proceta 
wnb Qematna and fiSiAiAg with t tnM tiBidiaala. 5U mM NaCL 20 
mM HEPES pK 7.9. iO% glyml. 0 1% Tmoa X-lOO, 10 mM 
merQpUMtnanei and 0^ mM PMSF A5>proiunnte)y tO mg o/ 
HMdP was prodwoea per Iktc orcahur* ano t» 4 mg HMBO co«ud 
be coupled per ml .Si>'-NTA*agarosc Hea^ mcuiyiaicd DNa 
fr«2znenu dute bctMC Od md OAS M NsQ dcpdKUag en die 
aao4m: of rlMBD e& die eoloma 

Scpantion of DMA on The MBP eoluma. Tb« KMBD precem 
cutfpied m Ni^'-NTA'a^osc wa* uMd tc PrufOuma HR colomck. 
PSA %>a< ioMMd m 100 mM 20 .-nM H£P£S ph 7.9, 1Q<I» 
S^ycerol. 0.1% Trtton X-lOO, ;o mM ^mcraptovihcnol and OJ 
mM PmSP (OtJfer 8) Bownd inai^ ilnbiO uwit KiO 
jpadieaia. 

Prvp^raiionofdicCpC island frisson. Human male Msd-digcsicd 
DNA (too fig) wM loaded onto 4 COtumn (15 ag mT HMBD 
coupled to Ni''-NTAr-90aros» lo * Pnarmaea H& 5/|Q columnj. 
This eolwmo ««as washed wym V mt boticr 8 eoniaimnsO 4 M SaCi 
then • 40 ml Un«ar oh gradient from 4 --OJI M NaQ m buffcrfl 
fouowcdby lOmi&iinergconuimsHil M.N'aQ.2mt(raciiwnswere 
eoUcewO dunag thelumr GrMticnt.Thc flowdmM)^ 0 4 M NaQ 
wasn ana fir^t t«0 Anoiocs fverr pooM, ethanot prectpuaud and 
reloaded onto the coiuroa m Dtf ffvr 8 Tbxs step »a» rep^ed tWiCe 
1bc ONa retnaiaing Jin the third pas* ov«r (he column was 
mttnytvted xaini ihc M StsI D.'^A mctOyUnnsferase (.New Sn^Und 
Biolahs) foUowwfg the manuC^:SurcT'>»nsmia4oni Sfidcncr of the 
mcthy Ubon reaalon tested ojr POl amplt6c«btin of » ftagroeni 
frum m*mocMkamin« luuduac a CpC tkland (bUowmj} dii^'csiion vAth 
/jpHS When th«int«}miy of the iragm«ntOaadMift undiminished 
Dy digesuon. it «»us aksomcd iw b« fUif mem/latcd. Thr m«ih>as«d 
DHa va» Iw^dca onto tnc coltxmn wmch was dicn wusm as Oi^Bre 
Frtctiom (2 ad) duiing CMctwasn 0 5 M ^ aTS M NaQ were 
pguM. Oiaiyml into DuSer h, retoadtd onto the cotomo, thvo 
••woied and fr(«etiu,natBd as bc&rc. 

PGR «inpUfioition of gsnomU DNA. The rcaaxwn coiWkitOAs used 
w^ '4S flcscribcd fur thr »mpiiBcaban of 3W MBD (rapneni with 
viuioiu modiAcatiOns For the moniwmioe ojudase a CpG Mwt>d 
Sequence ta« reiction buffer «»a* »u|ipicneitsd wiih 3.9 nsM MgCS, 
ana 0 S A lOr* TMaC Toe pnmc» oica were S'*<:COCTaT« 
CAGATTCAAACAT-r and S-CTCTaaCCaTCCCTaCaCT- 
ACa-3'. Por me Mrqucncr &om the 3' end of th« apOkpopmietn A* 
1 V gear in« reaaion buffar vtasiu^lcneRicd wtth |U% DMSO. The 
pnmBts uieo w^5'-CQaGaaCTGaaCaCTTaCCC-3* 4nd 5'- 
TTTGAATTCCTCAGCCTAC-S'.Tha ^ucocck irum At aldolaat 
li«no mtcrfsnjaagenes''-^ wer» Amplt<icdb/tnctOi4»d«ie?ihcd'' 
For the S* etid of ihc Li repa: the prim«r» <a»d «»ere 5'- 
ClCrGCACAGCTl'ACTGCTCTCrr-5 «nd s -CCaaCaTCC- 
CCCAATACfCAACACC-y lriaUeues3Cc3<tootamplil4CAt.ou(i 
mm al 94 ^ 3 mm •! S 5 ^ and 3 mm at 72 *C/ ^e perfom^ 

Qonmi «nd WKlrm of ih« CpG tslano traenon. M*cS fr^gmeot* 
were doned imo the i»u of pC£M-52ft-J (Promcga) and 
IradJfermed into uxc metbyUhon-iotercai Zfoh siram XLi-HLUE 
Mkf' iSuatagnne} To am^iUfy Ae ittsRU eolooio were piehed. and 
4triaKcd onto a freah am)>ietllin piate. Toe remamdsi of eacn ctAaay 
wrt niacc with lOO ^ water, botkeo tur > mm ano ^uo to remow 
edJ debrid iQ oi ihu »oiwtiuu wu uted for yO^. PCR r«ci^ni 
wetr carted ou: iii Duffer UI^ Mppiemciued witn lU^ PmSO in a 
tncai valume of lOQ id 3u (|Clo of ampunc^Ciafl ( 1 mm at 94 X. 1 
mm 31 59 "C aod 3 mrfi at 72 O w«rr p«r<bniiaO The primers 
Aankvd tnc Ndel *ite ^nd «»«re S'-CCCCCCCC* 
TCCaCCTCGaCCTTaa-S- ».id S -.aaCCCCTTCGGaG- 
CTO'I CCCrTAA-3' OwAA %«er*; ac^uenceO f:um fOr «aiC, leverjc 
or rattum-made prunerk (ItJKF PNa >rnth«»i» acrytce) uttog (h« 
a4ca]E)r€nainteniiiAkSiOAmei&wa«ii4atna 4 USa DNAsa^neaig 
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ku or » AppUtfd Btdsysiemft 971a. PNA *d}uciiGE7. The wific 

«d<ign«d mc toiiommi teceuion nwmMrs I . X7te63t 2. 5. 

A4. X76A70. AS. X7q671; A6. X7«672, AS. X7667), A3, X76o74. fil. 
X76e7S; f 12. X7q67o. Ql I. X7o677; 6. X7MM, D7, X706». 

SMditni Md wmftsm plot •MtTta.ONA. tout RNA M pdjr a* 
fU«iA» Mtrc ^fcpind by sandvd proocduna. ONA tn^eno were 
icpamedoni|^oacgd>a2Ui cxmsfiflTcd u> H ftxlad-^nr (Aincs^^ 
aft recominesdcd bjr Uu n»a<i(kccur«r. FHim wtrs b^ndizcd 4> 
OetCiiM^ ftna ^tSw h/KtdoMua^ wuoeil ii 6S *C OJa SSC 
0 :4ttSDS }lNAi»WeicpmtEd(m»f:ttaldcbyilegels4n<itnnsferTcd 
10 Hylsoad-NV Pilim mttr tifhZidasA u a33 M N«jHPO, ipH 
7^}, 7% $0$. y/¥» fornMJmde. i aM EOTA (pH luO) 404 1« B5A 
4 14» <C ?ate/> wee W3ih£4 ai M <Ci«dUi 0 4x SSC 0 1% SDL AU 
probes were Ubdled br r&aocm pruning msiood". Afttf 
t)/tyridudcior. and w3»hin^ &lm *<^r« eXpQ>eC TO X-ai]r SiCt fOx 
34toridio$rspKr or w^ie aaalyzed OAing » piiocpboronager 

Racaivtti a Novembiir. aCrf<tt>^ 17 06C^J3tf 1dd3. 

1 1. &«7-6a9 (19S3|. 
S Ooi. ^ P . Ta9g,«»t w . fwit^nm. m,. mstf. fc MKWOO, ft Air<ct<r g 

Qtofltt<M Qflnom* iful (ft o«n««e fNm iUbite 01 lan-rnvm^^ 

ONAC*o40.9t*^OnS) 
3. Brt. A CpC vmn as am iiiar»<a 4i m ««io0ii» nuono fwior 

4 Afifaqwdffc.p &Btfa.A>c»q4aiiofciftaw^MK0»aoafl.Mo<< ^ ftoicar 

vwaa toff. S^q e r w tw iSM) 

A CtfOAtf-Qaro«ft.M.AA«fwnw.M Cp9<ana&A««ncormgoftomGe.A 
«nDhc Oaf tM.Ml^nm 
. 1 umaA. F. &i«NMwi. G. imt. R ft PiyOL n CpC AWMbtt prta 
fiuniifc 0 ins fWfWiQMmi Gdnonka T3. 1Q9S<10708B3} 

ft UiOMy.S ftB»O.AP.ut«0f9;niaiooori;ynmteQc»«:aPtcnMse(« 
Mqi«no^ mw««TMtan DMA. AtM^ 327. 336-330 

10 LMu. J 0 el M Pur>tieaiiar. MQubnc« arvo MtMiar ttoauaiign oi • no*ti 
cnrcvroscms) protein tntfi anok u> ntap»yUl«d Or<Uk Citftfv. (X>S4*. 4 nOSft 

a. 3Q&S-5092 nM2l. 
:3 Man. X . MflofWl. R C B«d. A PkwtociiaA M Vte mnmjrCpC O'tf'fiO 
oem4innom7>ecnramQ^3mMpreta«MHCP2 ^lonAw 3i.«BA6* 
•1092 p9»;. 

13 nucrtui. E . OodMk. r,. & Sentcrmr. a now moss en«ate moiotrn 

>4 iMvOfkM an i^Mis wO.MeAaj.d.fQonD.fiuAfrra.A^ i80TU«2Mn 

QOQt CtM SB 49M> (1fi»»k 
15 »«bAar«ik.Rw.CfM 2.T riMft. fl., Scnyk^maft. AnB. « On«. i.w M 
Xenromow am a^^ciirthon n ft B fc y n«> < M on oamnpim nwlty M r fln fllaCpa 

MM CDWP«« to • VI*nB MyfWVMm in« 5' «M fli Olft OKKIDtfl^ 

- OMaaoeAQsnv moMC Obndt 1. Ift7-i9*(l8>2t 

11 PMicr. a . TafWMSy. . SwQef^MM. 3 & Riflg*. a «i «mo tao^nm «m. 
. meff>ys»w>n inaiyw oy pCfr«BoaQ gtawmc »a(^<»rc«ig Capip<«Ban of 

30wc iflWiMO A citfAfinsonts Oma m in« CpiQ own «i« pramttf 01 
fwmanPOK-i a«nos9^.4 1377-1137 

17 itart*nak 9 .U«nwf:.B .Tayio S . Sn^fkio.A frGmcnMr xaOMMOaitf 
wOmvRCd o.* t«t«i 9ira Acaoe.^ « COO 4Unfl 3 «l Mi tSflor vn 
fi«n« fktm mume Gmnn I i7V-ld6 nfl92l 

1A BifCAP.T«aSf«AMn.N<Aon» H.9.ftM««b gRNOriKlMnkiaMeaC- 
rtfnMtonflk 41 TO flunon a<oion ioc«a. impicaMiw w««oiiii«i otm «• 
Cnom pMwoa9ofi> CmOOj 0. 936-1004 nM7> 

1i Sfwncr fi.Ei>anptfs.$.BNa<o«.j;. AiWsA MdnywicnpiAtfraef 
0% iKimoA ApoA4<f n/A-iv QoM cmmct rfi mm: 40Q erw>«n« tMwtf 
C.^O^OynanKcivaneo'ifnetnyaBahQunnQOMiopnMic j OA' Omi 
266. 2367o>23aei tl99t| 

20 BifC.AP fToOBs^^Miv Viiria^0tfMm«iOtSOPlMMfONiimtfl|Mian 
r. jofvais ^ o. i43S-i437 ofii4 

St. long f.O.ACiMO 1.9 Repe3ivaocno4i«%»»yoitt a Aov.iMr/i«n.43 

21 CitfM. 4 SfiMn. BA vvMOAcy «: vik umdiiww a (AB.fMMiiX/r 
pM«oo«MMmflii^iQNM Coc80nr«iMi(ar£f«a Quant &m 91.yi>* 
»i30SH» 



Coapntcr aaaty^u. All scqumcf naXyiA W4S earned our uHOg lAt 
Unt«cK^iy of Wiieujuir M^ucrtcc aeuxscs sorvvc ptduge^ m 
lft» BL.\ST pro6r»flf" 

Uonr^ diATflHuioa. Tht library, cim«d nuAun CQW (fttt.T.»} 
CpC UbAd lidTkry I), will D« dmr;ou»l by the KCm? ResourGe 
Catxtt, CUmoa iUMircb Centre, waobrd Hood* KarMw Kai 3UJ. 



Woboir. A. AlUiiffc /«. A Wngtnpr maunals: f /o/imim 

/S}r pHoagnpHy: R Mtehen. D. MadeoO, P, Tarr and /. /odbon jbr 
cn:iCiSm 0/ rftf /rwiiocnpt. 77m iHirt iki* A«pptifUd 1^ yfi%lk9mit 
7tm utd thn JmpMi Canev Ri^tarch hvid AP8 tsa Kawora 
H%^^ tnamanoattt Sebolar. 



Tt &9iMS.M.CnaltM.lrf.C«**«ram.Jj.V«flOitifiw0A*,rt 4M^^P 

Cdnan«MW m fiAii«Mn ot a nrcONA kono 01 iMwn 

««qtfone«» PW—o ttpni A •emuc^ nfsna Oiftaa» ID, 91«413 

nm 

9fc PetfTBay f M. FM. M. SUM. JLN. ft WUft*. «.! IWOl' UMNMni 
OftrfSCf1iOwCU«» ffom BOMIt Mm lUMCfMnOM* COftftMMMs 01 Mi 

«iipanproQAar»aiiii»JiiAMr«ieofl«38iiOkflnB42iiObMAMi» 4 

as AOftniK M 9 . Souvft. M.B.. ivvh3«ae« AR.. Piotoi. C « vom«. JX 
RaipioepMa«Oi*«vinaOMer«tMU9wMe«U8i|iiwmiOMaiOA^ 
oofiBd nMfiiM Mini 010^ COM* ooi3f> Mihim C«A«r «. STV-sas 
iiiiSai 

3to vmpfBr««n.A..Nwmto.C.M«r.S.erwn»iAw.|Mii.Sva>iMi^Ad 
« Sfflorino. w J tiH preifWM 4(is rfnroA<aHan imiaiA 01 no iwmD M 
mo«t« ^3 MwOiOC'fccopw Ovntf frr j frocM m 1VIH1134 

;ien). 

37 D^mO.iB S^oovMC/iiOtfkcaM <asflnookeminaoctionQMiDf)V^onrD9k 
M RflL^ c«ik foNffic* 134 do-et nd7n 

3b t^a»». P , lMK3Me. 0 « QfO. AP C0rf1C«*m aUA kta» hr OimiOwO 
vjitoo^ flX * nn oa mt f » <w n« a CpO-rxA Motf Oi flio«*B fiMBO ^ 0. 

3>7>-3m(mT) 

01 M wmsKO nwnon oenc* on enramocofn* 16(03 1 #W7i move 
C«ool 3. 1S6».1S9»(1983| 
ai SuAvr.^w . RSMnOwu ■ O-'V- J-J a3«Dooooni.i.w.ufoOTT7RrM 
pot)rfiwrM»9arfaetwipiMMneieanke9»Aw AftrM £Ao«ntf iM.gfr* 
89(1990;. 

31 Tuttn O.R A^Vvioei. S.E.Cn3ract«ra3WMQtBMriMiian9aoa»si»8^ 

Mowc SMf Mis a. 24S"204 nOKb 
m w3«vn.RM.«eMTxan.j.0iA7j.(liUift.M.GoMt».0ftu«w{i,A OriA 

n2 i:S»-r.GS {19011 
aa MflDoii. S A Po»4t. g OfciMi flD niMni cimrfwdn cwfomfcoffk loww* PCW 
pmm t» ctamei^tfaiMi 01 afloitbe Cdi fWOrtfft CM»es 3. 73^ 

pfiei} 

34. PorcomA AMCDi Jb PCRvriMeManoianoQMiirflomm liM 

Apoeftps 3D.«3(1«m 
33 CfOU S^MkMn P.teAffiiaM. J ftCUo.^ 6on»BsiW|Hiii iinnnr un 

gonomo »»ac-oaoi «Mr AeacaeK i9 i4«^i<>>40391| 
3A pMnflw^AP 6voo«a«rsB.ANena«k«fiorfaQMOcM)gOf«*AaMMr. 

■nooMMMft1r6pnMAI»IOM0Oft96C«caci*^ ^«U* Oocwr 138 »-U 

3> Op«qcw*.^.H— afv.P li tw i ow fti fl fcuooicifci n Mi Ufc^ 

aAaty«i»progr«ini.toitnaVAX /«aa»AM 13 387-3MnBft«) 
M 9at«». Q . 9an. w ^ muchu-. r mooMO MAwitMir at ihiten moo 

C314MW limuMV BMfCnm M/iC «POMM«it •OoC-il.f MWtf« nwVA^ 

«4emocb Carr^. Mem emftrm 3. 60-70 (i99i) 

33 >4CCOmo>0 VfhV- ^»pi*a^ g^km^ i4fa>fe»»l»e.iQ,|Oly<nofpW hrf l U <t 

co<moii«Qwenc«0 9Gmsnramteaiio^4piil fNeiw^GsM l.34»>3S;i 
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The examination of the above-identified application has revealed that it does not meet the requirements of the 
European Patent Convention for the reasons enclosed herewith. If the deficiencies indicated are not rectified 
the application may be refused pursuant to Article 97(1) EPC. 

You are invited to file your obsen/at'ons and insofar as the deficiencies are such as to be rectifiable, to correct 
the indicated deficiencies within a period 



of 4 months 
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83(2) and (4) EPC. 

One set of amendments to the description, claims and drawings is to be filed within the said period on separate 
sheets (Rule 36(1) EPC). 

Failure to comply with this invitation in due time will result in the application l>eing deemed to be 
withdrawn (Article 96(3) EPC). 
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Datum Blatt j Anmelde-Nr: ^ ^ 

Date 23.08.2002 Sheet 1 Application No.: 96 910 483.5 

Date Feullle D^nanden*: 



The examination is being carried out on the following application documents: 
Text for the Contracting States: 

AT BE CH LI DE DK ES Fl FR GB GR IE IT LU MC NL PT SE 
Description, pages: 

1-64 as published 

Claims, No.: 

1-20 as received on 08.02.2002 with letter of 07.02.2002 

Drawings, sheets: 
1/10.3/10-10/19 as published 

2/10 as received on 08^02.2002 with letter of 07.02.2002 



1) . The EST's cited in the international search report fall within the scope of present 

claim 1 (see entries Ng0606, geneseq, and M78230 ) Article 54 EPC). 

2) . Fragments defined in claim 1 f) appear not to solve any problem unless they are 

capable of stimulating an immune response (page 46 3rd paragraph and page 3 
2nd paragraph of the description) Article 56 EPC. 

3) . For remaining subject- matter the requirements of Articles 123(2), 54 and 56 EPC 

appear to be met. 

4) . Points 2 and 5 of the preceding communication should be respected. 

5) . To meet the requirements of Rule 27(1 )(b) EPC, the documents disclosing the 

ESPs cited in the international search report should be identified in the description 
and the relevant background art disclosed therein should be briefly discussed. 
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6). 



7). 



When filing amended claims the applicant should at the same time bring the 
description into conformity with the amended claims. Care should be taken during 
revision, especially of the introductory portion and any statements of problem or 
advantage, not to add subject-matter which extends beyond the content of the 
application as originally filed (Article 123(2) EPC). 

In order to facilitate the examination of the conformity of the amended application 
with the requirements of Article 123(2) EPC, the applicant is requested to clearly 
identify the amendments carried out, irrespective of whether they concern 
amendments by addition, replacement or deletion, and to indicate the passages of 
the application as filed on which these amendments are based. 

If the applicant regards it as appropriate these indications could be submitted in 
handwritten form on a copy of the relevant parts of the application as filed. 
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This is in response to the Communication pursuant to Article 96 (2) EPC issued by the 
EPO on August 7, 2001 to the above identified case. 

Please find enclosed new claims 1 to 20. 

1. Amendments 

1.1 New claim 1 

New alternative (f) has been introduced finding support on page 26, second full 
paragraph of the description. Moreover, new alternative (g) has been Incorporated. 
Support is to be found on page 34, first full paragraph. In new alternative (h), which 
is based on alternative (h) of pending dalm 1 , the term tiavlng INF delta or TNF 
epsllon activity" has been replaced by the term "capable of stimulating an immune 
response". Said measure is supported by the description on page 46, third 
paragraph. Alternative (f) and (g) of pending daim 1 have been deleted in new 
daiml. 
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1.2 New claims 2 to 10 

New claims 2 to 10 correspond to pending claims 2 to 10 except that in claims 8 
and 9, the term "having TNF delta or TNF epsilon activity" has been replaced by 
the term "capable of stimulating an immune response". Support for this measure is 
to be found as indicated under 1.1, supra. 

1.3 New claim 11 

New claim 1 1 is based on pending daim 1 1 except that the tenm "againsf has 
been replaced by "specific for". Support for said measure is to be found in the 
description, e.g., on page 44 line 2, and lines 24 to 25. 

1.4 New claim 12 

New claim 1 2 coresponds to pending daim 1 2. 

1.5 New claim 13 

New claim 13 has been introduced instead of pending daim 13. Support for said 
daim is to be found on page 30, line 15, of the description. 

1.6 New claims 14 to 20 

New daims 14 to 20 con'espond to pending ciainfis 14 to 20. 

1.7 Pending claim 21 

Pending daim 21 has been deleted. 

2 Inadmissible broadening (Article 1 23 (2) EPC) of pending and new claim 1 

The Examining Division took the position that the polynucleotides comprised by 
alternative (f) of pending claim 1 and the fragments of at least 30 bases in length 
of alternative (g) of pending claim 1 lacked support by the application as originally 
filed. 

Sakl objection, however, does not apply for new claim 1 as discussed in section 
1.1, supra. 
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3 Clarity (Article 82 EPC) 

3.1 Pending and new claim 1 1 

The Examining Division took the position that pending claim 1 1 lacked clarity since 
due to its present working cross-reactive antibodies could also be comprised by 
said claim. 

However, saki objection does not apply to new daim 1 1 as discussed In section 
1.3, supra. New daim 11 merely comprises those antibodies which specifically 
recognise the polypeptides of the present invention. Thus, the scope of new daim 
11 is dear. 

3.2 Pendino and newdaims 13 and 17 

Acoonding to the Examining Diviston, the term "antagonists/inhibitor" as used in 
pending claim 1 3 or 1 7 would be unclear since said antagonists or inhibitors would 
not be defined by a technical feature and would tfierefore rather describe a result 
to be achieved. 

However, said objection does not apply to new claims 13 and 17 as discussed In 
sections 1 .5 and 1 .6, supra. 

In new claim 13, the antagonists and inhibitors have been structurally defined as 
being antibodies capable of inhibiting or extinguishing the activify of the 
polypeptides of tiie invention or as nudeic acid molecules capable of inhibiting the 
expresston of the polynucleotides of the invention by binding thereto. Further, die 
person skilled in the art is well aware of how to determine whether an antibody is 
capable of Inhibiting or extinguishing the activity of the polypeptides of the 
Invention or whether a nuclete acid molecule is capable of inhibiting the expression 
of a polynucleotide of the invention. 

In condusbn the antagonist/inhibitor of new daim 13 is cleariy defined by 
technical features. 

New daim 1 7 relates to tiie use of ttie antagonist / inhibitor of new claim 1 3 and is, 
therefore, also dear. 
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3.3 Pending claim 1 (h) and new claim 1 (q) 

The Examining Division took the position that the INF activity refen'ed to the 
pending claim 1(h) would be unclear. 

However, said objection does not apply for new claim 1(g) corresponding to 
pending claim 1(h); see section 1.1, supra. In new claim 1(g), the polynucleotides 
are defined as encoding a polypeptide being capable of stimulating an Immune 
response. The tenn "stimulating an immune response" is clear for the person 
skilled in the art and described in detail on page 5, second paragraph and page 
46, third paragraph. The person skilled in the art is well aware of how to determine 
if a protein is capable of stimulating an immune response. For example, a protein's 
ability to stimulate tiie activation and proliferation of immune cells (such as B cells 
and T cells) is indicative of said protein's ability to stimulate an immune response. 
Assays for measuring the activation and proliferation of immune cells are well 
known (see, e.g. Hahne et al (Annex A)). 
Thus, the scope of new claim 1 (g) is clear. 

3.4 Pages 8 and 64 

The Examining Division took tiie position that ttie last paragraphs on pages 8 and 
64 would make the scope of the claims unclear. 

However, we woukJ defer any amendments of tiie description until tiie Examining 
Division has agreed on an allowable claims set 

4 Inventive Step (Artlcie 56 EPC) 

4.1 The Examining Division took tiie position tiiat tiie claimed TNF variant 
polynucleotides and polypeptides lacked inventive step because they have been 
Identified via ttieir homology to already known TNF sequences. According to the 
Examining Division, tiie person skilled in tiie art ooukJ have kientified the claimed 
sequences witiiout any inventive activity. 

We disagree. 
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For the assessment of inventive step it is not an issue whether the person sidlled 
in the art could have arrived at the claimed solution of a technical problem, the 
issue is rather whether it would have done so (see, e.g.. Guidelines, Chapter IV, 
part C, Section 9.5). In the following we will demonstrate by applying the technical 
problem-solution approach of the EPO that the present invention involves 
inventive step. 

4.2 In the present case, the Examining Division apparently took the position that the 
available sequences for TNFa and TNPp refen'ed to on page 4 could be seen as 
the closest prior art. 

4.3 The technical problem underlying the present invention is the provision of means 
for regulating activation and differentiation of nomial and abnormal cells as 
described on page 3, second paragraph of the description. Said technical problem 
is solved by the provision of polynucleotides and polypeptides encoding TNF delta 
andepsiion. 

4.4 However, in light of the existing TNFa and TNFP sequences, there is no pointer 
towards the existence of further TNF family unless available in the prior art. 
Therefore, we take the positbn that it would not have been obvtoustotw to isolate 
new members of the TNF family based on homology screening. 

However, everi with the existence of TNF-alpha and TNF-beta, It would have been 
impossible to discover and isolate TNF-delta and/or TNF-epsilon. Experimental 
methods available at the time of filing for the cloning of new protein family 
members, require homology at the nucleotide level. If such homology does not 
exist, then one skilled in the art could not have isolated any new family members. 
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Attempts to align polynucleotides encoding TNF-alpha (Genbeuik Accession 
Number NM_000594, Annex B) or TNF-beta (Genbank Accession Number NM 
000595, Annex C) with polynucleotides encoding TNF-delta (SEQ ID N0:1) or 
TNF-epsilon (SEQ ID N0:3) demonstrate that there is no significant homology 
between the polynucleotides encoding the prior art molecules. TNF-alpha and 
TNF-beta, and the polynucleotides encoding TNF-delta and TNF-epsiton (See 
Annexes D-G)V Therefore, one skilled in the art couM not have isolated TNF-delta 
and/or TNF-epsilon using the nucleotide sequences disck)sed in the prior art 
Human Genome Sciences (HGS) identified the homology of TNF-delta and TNF- 
epsilon to TNF-alpha (and TNF-beta) only after HGS discovered the nucleotide 
sequence, translated the nucleotide sequence, and then aligned the sequence 
with known members of the TNF family. 

Therefore, the person skilled In the art even when considering a homology based 
screen in order to anive at the claimed solution of the technical problem wouki 
have had no reasonable exoectatton of success . 

Consequently, inventive step must be acknowledged for the polynucleotides and 
polypeptides of the present invention. 



* Note 1: Alignments were perfoimed using the painvise BLAST (Basic Local 
AHgrvnent Search Tool) 2 Sequences algorithm available fron the United States 
National Center for Biotechnology Infbmiation's website 
(htto://www.ncbi.nlm.nlh.Qov/blast/bl2seQ/bl2 html) and described in Tanana A. 
Tamsova, Thomas L. Madden (1999), "Blast 2 sequences - a new tool for comparing 
protein and nucleotide sequences', FEMS Microbiol Lerr. 174247-250. As a IposHwe 
oontior, also aflached as Annex H is an alignment between TNF-delta (SEQ ID N0:1) 
and TNF-epsilon (SEQ ID N0:3). 
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5. Request. 

With the above explanations and the proposed modifications to the claims and 
the description, Applicant has met the requirements as set forth In the Official 
Communication. 

If, however, the Examining Division does not agree to the at)ove. It Is 
requested that either a further Communication pursuant to Article 96(2) and 
Rule 51(2) EPC or a summons to attend oral proceedings according to Article 
116(1) EPC be issued. If deemed expedient, an informal interview is 
requested. The undersigned is prepared to discuss minor amendments over 
the telephone. 

DrTHans^alner Jaenichen 
Europeai^Patent Attorney 

Enclosure: 

Annex A, Hahne et at. 

AnneAB/C/D/E/F/G/H 
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Human Genome Sciences. Inc. 

Our Ref.: C 2276 EP 

CLAIMS 

1 . A polynucleotide selected from the group consisting of 

(a) polynucleotides encoding at least the mature fomn of the polypeptide 
having the deduced amino acid sequence as shown in Figure 1 or 2; 

(b) polynucleotides having the coding sequence as shown in Figure 1 or 
2 encoding at least the mature form of the polypeptide; 

(c) polynucleotides encoding the polypeptide having the amino acid 
sequence of at least the mature form of the polypeptide encoded by 
the cDNA contained in ATCC 97377 or ATCC 97457; 

(d) polynucleotides having the coding sequence of the cDNA contained 
in ATCC 97377 or ATCC 97457 encoding at least the mature form of 
the polypeptide; 

(e) polynucleotides encoding an amino acid sequence encoded by a 
polynucleotide of any one of (a) to (d), in which 1 to 5 or 5 to 10 
amino acids are substituted, deleted or added, in any combinations; 

(f) polynucleotides encoding a polypeptide comprising a fragment of at 
least 30 or at least 50 amino acids in length of a polynucleotide of any 
one of (a) to (d); and 

(g) polynucleotides as defined in (f) that are operatively linked to a 
heterologous regulatory sequence. 

(h) polynucleotides which are at least 70% identical to a polynucleotide 
as defined in any one of (a) to (dj and which encode a polypeptide 
capable of stimulating an immune response; 

(i) polynucleotides encoding a polypeptide which is at least 70% 
identical to a polypeptide encoded by a polynucleotide of any one of 
(a)to(d); 

or the complementary strand of such a polynucleotide. 

2. The polynucleotide of claim 1 which is DNA or RNA. 



3. The DNA of claim 2 which is genomic DNA. 
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4. The polynucleotide of any one of claims 1 to 3 which is fused to a 
heterologous polynucleotide. 

5. A vector containing the polynucleotide of any one of claims 1 to 4. 

6. The vector of claim 5 in which the polynucleotide is operatively linked to 
expression control sequences allowing expression in prokaryotic or 
eukaryotic host cells. 

7. A host cell genetically engineered with the polynucleotide of any one of 
claims 1 to 4 or the vector of claim 5 or 6. 

8. A process for producing a polypeptide capable of stimulating an immune 
response comprising: culturing the host cell of claim 7 and recovering the 
polypeptide encoded by said polynucleotide from the culture. 

9. A process for producing cells capable of expressing a polypeptide whteh is 
capable of stimulating an immune response comprising genetically 
engineering cells with the vector of claim 5 or 6. 

10. A polypeptide having the amino acid sequence encoded by a polynucleotide 
of any one of claims 1 to 4 or obtainable by the process of claim 8. 

11. An antibody specific for the polypeptide of claim 10. 

12. A nucleic acid molecule which specifically hybridizes to a polynucleotide of 
any one of claims 1 to 4. 

13. An antagonist/inhibitor of the polypeptide of claim 10, wherein said 
antagonist/inhibitor is an antibody of claim 11 capable of inhibiting or 
extinguishing the activity of the polypeptide of claim 10 or a nucleic acid 
molecule of claim 12 capable of binding and thereby inhibiting the 
expression of the polynucleotide or the ONA of any one of claims 1 to 4. 
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14. A pharmaceutical composition comprising the polynucleotide of any one of 
claims 1 to 4, the polypeptide of claim 10 or a DNA encoding and capable of 
expressing said polypeptide in vivo or the antagonist/inhibitor of claim 13 
and optionally a pharmaceutically acceptable carrier. 

15. A diagnostic composition comprising the polynucleotide of any one of claims 
1 to 4, the nucleic acid molecule of claim 12 or the antibody of claim 1 1 . 



16. Use of the polypeptide of claim 10 or the polynucleotide of any one of claims 
1 to 4 for the preparation of a pharmaceutical composition for the treatment 
of neoplasia, for wound-healing, for the treatment of restenosis, for 
regulating hematopoiesis in endothelial cell development, for stimulating an 
immune response against parasitic, bacterial or viral infections, or for the 
treatment and/or prevention of autoimmune diseases. 

17. Use of the antagonist/inhibitor of claim 13 for the preparation of a 
pharmaceutical composition for the treatment of cachexia, cerebral malaria, 
rheumatoid arthritis, for the prevention of graft-host rejection, for inhibiting 
bone resorption, for the treatment and/or prevention of osteoporosis, or for 
the treatment of endotoxic shock. 

18. A process for diagnosing a disease or a susceptibility to a disease related to 
an under-expression of the polypeptide of claim 10 comprising determining a 
mutation in a nucleic acid sequence encoding said polypeptide. 

19. A diagnostic process comprising analyzing for the presence of the 
polypeptide of claim 10 in a sample derived from a host. 

20. A method for identifying compounds which bind to and inhibit activation of 
the polypeptide of claim 10 comprising: 

(a) contacting a cell expressing on the surface thereof a receptor for the 
polypeptide, said receptor being associated with a second component 
capable of providing a detectable signal in response to the binding of 
a compound to said receptor, with an analytically detectable TNF 
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delta polypeptide and a compound under conditions to pennit binding 
to the receptor; and 
(b) detennining whether the compound binds to and inhibits the receptor 
by detecting the absence of a signal generated from the interaction of 
the TNF delta with the receptor. 
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APRIL, a New Ligand of the Tumor Necrosis Factor Family, 
Stimulates Tumor Cell Growth 

By Michael Hahne.*Takao Kataoka * Michael Schroter,* 
Kay Hofmann § Martin Irmler,* Jean-Luc Bodmer.* Pascal Schneider * 
Tierry Bornand * Nils Holler * Lars E. FrenchJ Bernard Sordat.^ 
Donata Rimoldi,* and JiirgTschopp* 



From the * Institute of Biochemistry, the ^Ludwig Institute of Cancer Research^ Lausanne Branch, 
University of Lausanne, CH-IOSS Epaliiiges, Switzerland: the ^Swiss Institute for Experimental 
Cancer Research. BIL Research Centre, CH-lOSS EpaUnges, Switzeriand; and the ^Department of 
Dermati^, University of Geneva, Medicai Sdwol CH'l2l I Geneva 4, Switzerland 



Summary 

Members of the tumor necrosis factor (TNF) family induce pleiotropic biological responses, in- 
cluding cell growth, differentiation, and even death. Here we describe a novel member of the 
TNF family designated APRIL (for a proliferation- inducing ligand). Although transcripts of 
APRIL are of low abundance in normal tissues, high levels of mRNA are detected in trans- 
formed cell lines, and in human cancers of colon, thyroid, and lymphoid tissues in vivo. The 
addition of recombinant APRIL to various tumor cells stimulates their proliferation. Moreover. 
APRlL-transfected NIH-3T3 cells show an increased rate of tumor growth in nude mice com- 
pared with the parental cell line. These findings suggest that APRIL may be implicated in the 
regulation of tumor cell growth. 

Key words: tumor necrosis factor * tumorigenesis * cell survival • ligand * protein 



Members of the TNF cytokine family are criUcally in- 
volved in the regulation of infections, inflammation, 
autoimmune diseases, and tissue homeostasis (1). These 
ligands can act in a membrane-bound form or as proteoly- 
tically processed, soluble cytokines in an autocrine, para- 
crine, or endocrine manner (I). Binding to their respective 
receptors leads to the triggering of diverse signaling path- 
ways, including the activation of caspases, the translocation 
of nuclear factor-KB (NF-kB), or die activation of mlto- 
gen-activated kinases such as c-Jun NH2-terminal kinase 
(INK) or extracellular signal-regulatory kinase (ERK). 
Thus, TNF-related ligands can lead to either apoptosis, dif- 
ferentiation, or proliferation (1). To date. 13 members of 
the TNF cytokine family have been described: TNF-a. lym- 
photoxin (LT)a. LTp, CD40L, CD30L. CD27L. 4-lBBL. 
OX40L. FasL. TRAIL/AP0-2L (2, 3). TRANCE/ 
RANKL (4. 5). LIGHT (6). and TWEAK (7). 

The ligand members are type II membrane molecules. 
Their extracellular domains have P jelly roll topography 
(8). and are important in ligand trimerization. Intrinsic to 



T. Kataoka, M. Schrdter. K. Hofmann. and M. Irmler contributed 
equally to this work. 



oligomerization is the formaUon of the receptor binding 
site at the Junction between neighboring subunits. creating 
a multivalent ligand. The binding of the ligands to their re- 
spective recepton Induces oligomerization. initiating down- 
stream signaling events. 

Here we characterize the structural and functional prop- 
erties of a new ligand of the TNF cytokine family. The 
new ligand, termed APRIL (for a proliferation-inducing 
ligand). is primarily expressed in tumor tissues and can ac- 
celerate the growth of transformed cells in vitro and In 
vivo. 

Materials and Methods 

Mat^. The anti-FLAG M2 mAb and the anti-FLAC M2 
antibody coupled to agarose were purchased from Eastman 
Kodak Co. (Rochester. NY). Protein A-Sepharose and CNBr- 
activated Sepharose were purchased from Amersham Pharmacia 
Biotech (Uppsala. Sweden). Cell culture reagents were obtained 
from Life Sciences (Basel. Switzerland). Human TWEAK cDNA 
was provided by Dr. J. Browning (fiiogen. Inc.. Cambridge. 
MA). FLAG-tagged soluble human TWEAK (residues 141-284) 
and FLAG-tagged soluble FasL were produced in 293 cells as de- 
scribed (9, 10). 

Cells. Murine B lymphoma A20 and human embryonic kid- 
ney cells 293 T (1 1) were maintained in DMEM containing 10% 
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heat-inactivated FCS. The human T lymphoblastoma Jurkat ceUs, 
colon adenocarcinoma HT-29 cells. Raji Burkitt tymphoma; and 
human MCF-7 cells were grown in RPMI supplemented with 
10% FCS. All media contained antibiotics (penicillin and strepto- 
mycin at 5 fJig/ml each and neomycin at 10 jjig/ml). Other cell 
lines referred to in this paper are deposited in and described by 
the American Type Culture Collection (Rockville. MD). 

Northern Bht Analysis and In Situ Hybridization. Northenn blot 
analysis was carried out using the following membranes: human 
multiple tissue Northern blots I and II (7760-1 and 7759-1; 
Clontech, Palo Alto. CA), human cancer cell line MTN blot 
(7757-1; Clontech). and human tumor panel blot V (D3500-01; 
Invitrogen Corp., Carlsbad, CA). The membranes were incu- 
bated in ExpressHyb hybridization solution (8015-1; Clontech) 
for at least 1 h at 62**C. The random-primed cDNA probe (Boeh- 
ringer Mannheim Corp.. Indianapolis, IN) was synthesized using 
cDNA corresponding to the extracellular domain of APRIL as 
template. The heat-denatured cDNA probe was added at 1.5 X 10^ 
cpm/ml in fresh ExpressHyb. The membrane was hybridized 12- 
24 h at 62^C. washed three times in 2X SSC containing 0.05% 
SDS. and exposed at — 70"C to x-ray films. 

For in situ hybridization, cryostat sections (6-8 jjim) of primary 
colon carcinomas (three patients) were air dried, fixed in 4% (wt/ 
vol) paraformaldehyde in PBS. and used immediately for immuno- 
nuorescence or stored in 70% ethanol at 4®C before in situ hy- 
bridization. In situ hybridization and immunofluorescence were 
performed as reported previously (12). After in situ hybridization, 
slides were direcdy exposed to x-ray films. Specificity controls in* 
eluded the systematic use of sense cRNA probes in each experi^ 
ment. 

Characterization of APRIL cDNA and Expression of Recombinant 
Soluble APRIL The full-length APRIL gene (sequence data 
available from EMBL/GenBank/DDBJ under accession no. 
AF046888) was contained in the expressed sequence tag (EST) 
clones AA292304 and AA292358. EST done AA292304 was used 
to amplify the coding region of APRIL using a specific 5' for- 
ward primer flanked by an EcoRI site (5'-CCAGCCTCATCT- 
CCTTTCTTGC-3') and a specific 3' reverse primer Hanked by 
an Xbal site (S'-TCACACTTTCACAAACCCCAGC-S'). The 
amplified fragment was cut with EcoRI/Xbal and cloned into a 
modified version of pCRIII (Invitrogen Corp.). in frame with an 
iNHz-terminal FLAG peptide (9). The soluble form of APRIL 
(sAPRIL) was generated using the two primers 5'-AAACAGAA- 
CAAGCAGCACTCTG-3' and S'-TCACAGTTTCACAAAC- 
CCCAGG-3' containing a PstI and Xbal site, respectively, and 
subsequendy cloned into a modified pCRIII vector containing 
both a hemagglutinin signal for protein secretion in eukaryotic 
cells and an NH2-terminal FLAG epitope (9). Purification of 
FLAG-tagged APRIL was affmity-purificd on anti-FLAG M2 an- 
tibody coupled to agarose. 

Proliferation Assays. The proliferation of cells was determined 
by incubating 5 X 10* cells/ well in 100 p.1 medium with the in- 
dicated concentrations of recombinant sAPRIL. sTWEAK. and 
sFasL using the Celltiter 96 AQ proliferation assay (Promeg? 
Corp.. Madison. WI) after 24 h, following the manufacturer's in- 
structions. Alternatively, cells were pulsed for 4 h with pH| thy- 
midine (0.5 ^iCi/weU), exposed to three cycles of freezing and 
thawing, and harvested. pH)Thymidine incorporation was moni- 
tored by liquid scintillation counting. For the immunodeplecion 
of FLAG-APRIL. antl-FLAC antibodies coupled to agarose 
(Eastman Kodak Co.) were used. 

CeU Lines Stably Expressing APRIL. The fuU-length FLAG- 
tagged APRIL containing pCRIII expression vector was trans- 



footed into NIH-3T3 cells using the calcium phosphate method 
of transfection. 48 h after transfection. cells were seeded at 10* 
ceUs/well In flat-bottomed 96-well plates under selection with 
800 Jig/ml G418 (Sigma Chemical Co.. St. Louis. MO). Cell ex- 
tracts of stable clones were electrophoretically separated by SDS- 
PAGE under reducing conditions and subsequendy transferred 
to nitroceUulose. Immunoblots of FLAG-tagged APRIL were 
probed using 5 fig/ml of anti-FLAG M2 mAb and the £CL sys- 
tem (Ameisham Pharmacia Biotech). 

Tumor Growtli in h4ice. NIH-3T3 fibroblasts (American Type 
Culture Collection) and the various transfectanls (10^ cells) were 
suspended in 50 p.1 PBS and injected subcutaneously into the 
flank region of BALB/c nude mice (Harlan Nederland, Zeist. 
The Netherlands). Mice were sex- and age-matched. 



Results and Discussion 

APRIL Is a Novel Ligand of the TNF Family. All TNF 
Ugand/receptor family members characterized to date are 
biologically important. Therefore, we screened public data- 
bases using an improved profile search (13) based on an op- 
timal alignment of all currently known TNF ligand family 
members. Several candidate clones were found coding for a 
unique, novel TNF-a-related ligand which we termed 
APRIL (for a proliferation- inducing ligand). Two of these 
cDNA clones {AA292358 and AA292304) contained full- 
length sequences (1.5 and 1.7 kb. respectively) encoding a 
protein of 250 amino acids, with a predicted cytoplasmic 
domain of 28 amino acids, a hydrophobic transmembrane 
region, and an extracellular domain of 201 amino acids 
(Fig. 1 A). The absence of a signal peptide suggested that 
APRIL was a type 11 membrane protein which is typical of 
the members of the TNF ligand family. The single N-linked 
glycosylation site (N124) predicted for this protein lies- 
within the first of several P strands which are folded into an 
antiparallel p sandwich structure (14). The sequeiice Of the 
extracellular domain of APRIL showed highest homology 
with FasL (21% amino acid identit>i TNF-a (20%), and LT^ 
(18%), followed by TRAIL. TWEAK, and TRANCE 
(15%) (Fig. 1^. 

Expmsion of APRIL mRNA in Tumors. Northern blot 
analysis of APRIL revealed that the expression of APRIL 
was weak and restricted only to a few tissues (Fig. 2 A), 
Two transcripts of 2.1 and 2.4 kb were found in the pros- 
tate, whereas a shorter 1.8-kb transcript was found in PBLs. 
A longer exposure time of the Northem blot revealed that 
the 2.1-kb APRIL mRNA was also present in colon, 
spleen, and pancreas (data not shown). This restriaed dis- 
tribution of the APRIL mRNA was consistent with the or- 
igin of cDNA clones currently available in the EST data- 
base. Of the 23 clones identified, only two were derived 
from normal tissues (pregnant uterus and pancreatic islet 
cells). Remarkably, the remainder of the EST clones (21 
clones, 91%) were present in cDNA libraries generated 
from tumon or tumor-derived cell lines (ovary tumor. 1 1; 
prostate tumor, 3; Gessler Wilms tumor, 1; colon carci- 
noma. 1; endometrial tumor, 1; parathyroid tumors, 1; 
pancreas tumor. 1; T cell lymphoma, 1; LNCAP adenocar- 
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Figure 1. (A) Pradicced amino acid sequence of human APRIL. The predicted transmembrane region (TM, taxed), the potential N-Unlced glycosylation 
site (*), and the NH2 terminus of the recombinant sAPRIL are indicated. (£) Comparison of the extracellular protein sequence of APRIL and some mem- 
ben of the TNF ligand family. Identical and homologous residues are represented In black and shaded boxes. req)ectivety. TNFa. TNF-a: LTa, LTa. 



cinoma-derived cell line, 1). This is in contrast to TNF-a. 
where only 16% of EST clones were tumor-derived. This 
prompted us to test transformed cell lines for the expression 
of APRIL mRNA (Fig. 2 J?), and indeed, all tumor cell 
lines strongly expressed the 2.1-kb transcript of APRIL. 
The highest APRIL -specific signak were detected in the 
colorectal adenocarcinoma SW480, the Burkitt's lymphoma 
Raji. and the melanoma G361 cell lines. 

To corroborate this finding, we measured APRIL 
mRNA expression levels in several tumors and compared 
them to normal tissues. APRIL mRNA was elevated in 
thyroid carcinoma and in lymphoma, whereas In the corre- 
sponding normal tissues, hybridization signals were either 



weak or absent (Fig. 2 Q. In the two other tumors ana- 
lyzed by Northern blots (adrenal and parotid carcinoma), 
APRIL mRNA was not increased. By in situ hybridization, 
highly increased levels of APRIL mRNA were also de- 
tected in human colon adenocarcinomas of three different 
patients compared with normal colon tissue (Fig. 2 Dj . 

APRIL Enhaim Tumor Cell Proliferation, To explore the 
possible activities of APRIL, we expressed a FLAG-tagged 
form of the soluble extracellular domain of APRIL 
(sAPRIL) encompassing amino acids 110-250 in 293 cells. 
The widespread expression of APRIL in tumor cells and 
tissues suggested to us that APRIL may be associated with 
tumor growth, and we therefore incubated various tumor 
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Figure 2. Expression of 
APRIL. (A) Ncnhem blots.(2 (Lg 
poiyA* RN A/lane) of various 
human tissues were probed, with 
APRIL cDNA. (fid APRIL 
mRNA expression in various _ 
tumor cell lines: promyelocytic 
leukemia HL60; HeU ceO S3: 
chronic myeiogenous leuicemia 
K562: lymphoblastic leukemia 
Mott-4; Raji Burkitt's lymphoma: 
colorectal adenocarcinoma SW- 
480; lung carcinoma A459: mela> 
noma and G36I. (Q APRIL 
mRNA expression in four differ- 
ent human tumon (7) and normal 
tissues The 18S rRNA band 
shows equal k»dlng. {Di APRIL 
mRNA expression in primary co- 
\on carcinoma. In situ hybridiza> 
lion reveals abundant APRIL 
message In human colon carci- 
noma. Colon tumor tissue sec- 
tions and adjacent nomia) colon 
tissue were hybridized to andsense 
APRIL »S-labeled cRNA. and as 
control, colon tumor tissue sec- 
tions were also hybridized to sense 
APRIL »S cRNA (negatWe con- 
trol). Top, Dark Oeld micrographs; 
totrom, the correspondiiig light 
aeU micro^hs. 



1 1 87 Hahne et al. Brief Deflnith^e Report 




Figure 3. APRIL sUmulates cell growth. (A) Dose-depcndem stimulation of proliferation of Juricat cells (human leulcemic T cells), determined 24 h after 
the addition of sAPRIL. G)mrols include cells treated widi FasL. TWEAK, and no Ugand (ControJ- Number of viable cells: middle, pH| thymidine in- 
corporation; r(ght. kinetic analysis of the effect of APRIL on Jurkat cells. The concentrations of Ugands are indicated. {Bj Effect of APRIL on the proliferation 
rate of Raji (human Burkitt lymphoma). A20 (mouse B lymphoma). BJAB (human B lymphoma). COS (SV40-transformed monkey kidney cells). MCF-7 
(human breast adenocarcinoma), HeLa [human embiyonic lung) cell, and ME260 (human melanoma). (Q Influence of immunodepletlon of FLAC-tagged 
APRIL on tumor cell growth. The proliferative effect of FLAG-tagged APRIL is neutialized by Sepharose-bound anti-FLAG antibodies, but not by anti- 
myc antibodies. {Dj Influence of PCS concentration on APRIL-induced proliferation of Jurkat celb. Data are the means ± SEM of triplicate determinations. 

lants proliferated faster than mock-transfected cells or wild- 
type cells {Fig. 4 Bj. Consequently, we asked the question 
whether the APRIL-transfected NIH-3T3 cells might also 
have a growth advantage in vivo. When wild-type or 
mock-transfected NIH-3T3 cells were injected into- nude 
mice, small palpable tumors were observed after 5-6 wk. In 
contrast, the two clones of NIH-3T3 cells stably transfected 
with APRIL which were Injected into nude mice both in- 
duced tumors after only 3*4 wk. After 6 wk, mice had to 
be killed due to the high tumor burden (Fig. 4 Q. 

Many of the TNF-related Itgands can induce pleiotropic 
biological responses. Ligands trigger costimulatory signals 
in most cases, induce cell death, or lead to proliferation of 
primary cells. For instance, TNF-R2 triggering leads to 
proliferation of thymocytes (15), and the biological func- 
tion of CD40-40L provides a clear example of costimula- 
tion (14). TNF-a was discovered as a cytokine with the ca- 
pacity to induce tumor necrosis (16). Unlike these ligands. 
APRIL can stimulate the growth of tumor cell lines. 
APRIL also appears to be unique among the TNF family, 
as it is abundantly expressed in tumor cells. Collectively, 
these results suggest that the physiological ftinction(s) of 
APRIL is distinct from other members of the TNF family. 
Preliminary results indicate that the APRIL gene is not 
linked to the TNF/LT locus in the MHC. 

The mechanism by which APRIL increases cellular pror 
liferation of transformed cells Is cunentiy unknown. APRIL 
does not appear to activate NF-kB or c-Jun NHz-terminal 
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cell lines with purified recombinant sAPRIL. An Increase in 
proliferation of the Jurkat T lymphoma cells in the presence 
of APRIL was observed in a dose-dependent manner as de- 
tected by an increase in the number (^50%) of viable cells 
24 h after Ugand addition (Fig. 3 A). As expected, the addi- 
tion of identically produced and purified FasL to jurkat celb 
decreased the number of viable cells, whereas TWEAK had 
no effect. The increased cell number correlated with aug- 
mented (40%) PH]thymidine incorporation in APRIL- 
treated cells (Fig. 3 A). Differences in growth rates of Jurkat 
celb exposed to APRIL and TWEAK were already apparent 
after 12 h of incubation, and after 36 h the number of Jurkat 
celb had almost doubled (Fig. 3 A, ri^if, ImmunodepleUon 
of FLAG-tagged APRIL-<ontaining medium by anti-FLAG 
antibodies, but not anti-myc antibodies, reduced the prolif- 
erative effect (Fig. 3 Q, indicating that the stimulation of 
proliferation was specific and due to the presence of APRIL. 
Increased rates in proliferation were abo seen in some B 
lymphomas (human Raji celb. mouse A20 celb. but not hu- 
man BJAB celb) and in cell lines of epithelial origin, such as 
COS and HeLa. as well as melanomas (Fig. 3 Bj. The breast 
carcinoma cell MCF-7 did not respond. The effect on Jurkat 
celb was even more Intense when the concentration of PCS 
was reduced from 10 to 1% (Fig. 3 D). 

Tiinior Ceils Expressing APRIL Dispiay an Increased Growtti 
Rate in Mice. We next transfected NIH-3T3 cells with 
full-length human APRIL and obtained several APRIL- 
expressing clones (Fig. 4 A). Interestingly. APRIL transfec- 








f\f\' 






HllfAPlI 



Figure 4. APRIL accelerates tumor 
growth. (A) Characterization of APRIL- 
transfected NIH-3T3 clones. FUG-APRIL 
levels of the various clones were analyzed by 
Western blotting using an anti-FLAG anti- 
body. Aiww, The APRIL protein; the high 
molecular weight protein is detected non- 
speclflcaUy. (fi) APRIL-expresslng NIH- 
3T3 clones grow faster than mock-trans- 
fected clones. (Q Increased tumor growth 
of APRIL-expressIng NIH-3T3 clones. 
NIH-3T3 cells (lO^ cells) and APRIL [NIH- 
AP, two difTerent clones) transfectants (10^ 
cells) were injected subcutaneously into 
nude mice, and tumor growth was moni- 
tored. Data are represcnutive of three ex- 
periments with six mice per group. 



kinase, and the cell cycle analysis of APRIL-treated cells re- 
mains unperturbed (data not shown). Moreover, the his- 
tochemical analysis of tumors induced by APRIL-transfected 
NIH-3T3 cells did not reveal any apparent morphological 
differences compared with wild-type NIH-3T3 tumors, sug- 
gesting that APRIL is not angiogenic. Thus, it will be im- 
portant to identify and characterize the receptor for APRIL 
(recombinant sAPRIL does not interact widi Fas, LTpR, 
HVEM. TNF-Rl. TNF-R2. GITR, TRAIL-Rl. TRAIL- 
R2, or TRAIL-R3; data not shown). 
The development of career is viewed as a multistep pro- 



cess, involving mutation and selection for celb with pro- 
gressively increasing capacity for proliferation, survival, and 
invasion, even under conditions where the growth factor 
(blood) supply is limited. APRIL allows tumor cells to pro- 
liferate at a reasonable rate even in low serum conditions 
(see Fig. 3 D). Given that APRIL is strongly expressed in 
several types of ttimors and that it stimulates cell prolifera- 
tion in vitro and in vivo, it is possible that APRIL may play 
a role in tumorigenesis. Therefore, antagonistic antibodies 
to APRIL or the APRIL receptor may have a potential for 
cancer treatment. 
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(cachecnn) " 

/codon_scarc=l 

/db_xref =:Locut5lD : 7124 - 

/ db_xr a f= • MIM ; 191160 ' 

/produce- "cuiror necrosis faccor (cachectinj • 

/orocein„id°'* NP_Q00Se5.1 " 

/<in.icr«E--GI : 10835155- 

/ c rans 1 ac ion*» • MSTESMI RDVELAEEALPKKTGGPQGSRRCLFLSLF S FLIVAGA 
TTI.?CLLHFGVIG?QRE2SPRDLSLIS?LAQAVR£5SRT?SDKPVAHWANPQAEGQL 
OWUS(RaANALLAWGVELRDNQLVV?SEGL/L I YSQ 

VSYCrrKVm.LSAXKSPCQR£TP£GAEA:<?WV£PIVLGGVFQLSKGDRLSA2INR?DVJ. 
DFASSGQVYFGliAL" 
172 

/alleles-'G- 
/allelfi»"T* 

/db-xrefg-dbStlP: 2228088 " ' 
344. .784 

/nocs»"TNF; Region: TNFCTumor Necrosis Facccr) family" 
_ 347,. 784 

/noces'TNF; Region: Tumour necrosis faccor family" 
391 

/allele="C- 
/allele='T* 

/ db_xref- - dbSNP : 1800618 - 
352 a 473 c 389 g 371 t . 



1 cacaccccga caagccgcca ggeaggrccc ccccccccca cacaccgacc cacggcccca 

61 cccccccccc cccggaaagg ac&ccacgag caccgaaagc atgacccggg acgcggagcn 

121 ggccgaggag gcgcccccca agaagacagg ggggccccag ggccccaggc ggcgcccgcc 

131 ccccagcccc cccccccccc cgaccgcggc aggcgccacc acgccccccc gcccgccgca 



241 ccccg^a^gcg accQQCCccc agiigggciaga accccccdgg gacccccccc caaccagccc 
301 cccggcccag gcagccagac cacccccccg aaccccgagt gacaagcccg cagcccacQt: 
361 cgcagcaaac ccccaagccg aggggcagcc ccagcggcrg aaccgccggg ccaacgcccr 
421 cc!:ggccaac ggcgcggagc cgagagataa ceagccggcg gcgccaccag agggccisgca 
481 cc^cacccdc ccccaggccc cctccaaggg ccaaggccgc ccccccaccc acgcgctccc 
54i cacccacacc accagccgca ccgccgccrc ccaccdgacc aaggccaacc ccccccccgc 
601 caccaagagc ccccgccaga gggagacccc agagggggcc gaggccaagc cccggcacga 
6ol gcccacccac cngggagggg ccccccagcc ggagaagggt gaccgactca gcgccgagdt 
721 caaccgQccc gaccaccccg accccgccga gcccgggeag gccnaccccg ggaccatcgc 
781 cctgcgagga ggacgaacac ccaacccccc caaacgccrc ccccgcccca acccccccac 
841 cacccccccc cccagacacc cccaaccccc tccggcccaa aaagagaacc Q^gggccsag 
901 ggccggaacc caagctc2i.gd accccaagca acaagaccac cactccgaaa. cctgggaccc 
961 aggaacgcgc ggcc^gcaca gcgaagcgcc ggcaaccacc aagaaT:ccaa accggggccc 
1021 ccagaaccca crggggccca cagccccgac ccccgacacc cggaacccgg agaccaggga 
1081 gcccccggct ccggccagaa cgccgcagga crcgagaaga ccrcacccag aaactgacac 
1141 a&gcggaccc caggccrccc ccccrccaga cgtccccaga ccccctcgag acacggagcc 
1201 cagccccccc cacggagcca gcccccccca ccTiacgcctg cacrcgcgac cacccaccac 
1261 cta^ccacca cccacccacc cacagacgaa cgraczcacc cgggagaccg gggcaccctg 
1321 ggggacccaa cgraggagcn gccccggccc agacacgccc tccgcgaaaa cggaggccga 
1S81 acaacaggcc gtccccacgt agccccccgg cctccgcgcq cccccccgar cacgcccc^c 
1441 aaaacactac ccgactaagc cgcccaaaca acgccgactt ggcgaccaac cgccacceac 
1501 cgccgaggcc cccgcccccc agggagccgc gcccgcaacc ggcccaccac ccagcggega 
XS61 gaaacaaagg ccgcccagga aagaa 



AdviSfto- Oaooer 24, 2001 . 



Dmatmflf I wntd to wn mha ftf^i^ 



y 



Annex C 



i 






□ l: NM^000S95. Homo sapiens l>nip...to:6806892] 



Related SoQuences. OMiM. Proieift. PubMeo. Tai(Onomy. UmSTS. unkOux 



LOCUS 

DEFINITION 

ACC'SSSIOK 
VERSION 
KSVtv'ORDS 
SOUttCt 
ORGANISM 



AOTKORS 
TITLE 

JOURNAL 
MEDLINS 
pu3Ms:d 

R2FS:1£NC2 
AUTHORS 



jouRji'Ju: 

MEDLINE 
PUBMSD 
REF£.<l£NCS 
AUTHORS 

TITLE 

journ?j: 

MEDLINE 
PUBI-IED 
R2FERENCS 
AUTHORS 
TITLE 

JOURNAL 
MSOLINH 
PU2MED 
RSFSRENCE 
AUTHORS 
TITLE 

JOURNAL 
MEDLINE 
PUBMED 
REFERENCE 
AUTHORS 



TITLE 



NH.000S9S 1386 bp mRNA la^oear fRI 22-FES«200l 

Homo sapxeos lymphocoxin alpha (TNF super f&aiily. siecib^r 1) (LTA) , 

(ARNA. 

NM.000595.2 GI: 6806692 

Homo sapiens 

Eukaryoca: Mecazoa; Chordaca; Craniata.- VdrcebracA; Suceleosccmi.: 
Mauunalia: Cuclieria; Priaiacea; Cacarrhmx: Honunadae; Komo. 

1 (bases i zo 13851 

Aggarwal.3.9. . MoJJac.B. and Kar kins. R.N. 

Humar. lytnphocoxin. Produce ion by a lyrap^oblascold cell line. 

purification, and ir,i:;iai ccaracrerizccion 

Tne Journal of biological cJvejtustry. 259 {1». 536-691 (1934) 

841619S6 

6608525 

2 (bases I co 138q) 

Gray, P. w., Aggarwai , B . B . . Benson, C.V.. sriagafian, T,S, . Kenael.w.J.. 
Jarrec:. J.A.. Leung. d.w.. Moffac.B., Ng.P,. SvederaJcy.L.P. . 
?alladino.M,A. ar.d wedwin.G.E. 

Cloning and expression oi cDciA for hianan lyaphocoxm, a lya^nokine 
wtzh cumcur necrosis activity 
Nacure. 312 15996), 721-724 (1984) 

85086243 
5334807 

3 (bases 1 



Ne<lwin . C . E . , 



CO 1386) 

Naylor.S.L,. Sa)caguchi , A. V , , Smiizl'i.O.. 
Jarrecc-Nedvin. J. , Pennica.D.. Gceddel,0.v. and Gray. P. W. 
Kumar, iytiphocoxin and cu^ior necrosis faccor genes: structure. 
hCinoXogy and. chromosomal localization 
Nucleic acids research, 13 (17). 5361-6373 (1985) 
86016093 
2995927 

4 (oases 1 CO 1386) 

Aggarval.B.3. / Eessalu.T.E, andKass.P.S, 

Cl:aracceri2acion of recepcors for human tumour necrosis factor and 

^heir regulation by gamma- innerfer on 

Nacare. 318 (6047). 565'667 (1985) 

86092209 

3001529 

5 (bases 1 t:o 1386] 

Kobayasni . V . . Hiyomoco.D., Asada.M.. Obiaaca.M. and Osawa.T. 
Cloning and e:qpres$ion of human lysiphoc^xin mRNA derived from a 
human T cell hybrtdoma 

Journal of biocheaiscry. 100 (3i. 727-733 (1986) 

87QS7135 
3536896 

S (hasefi 1 to 13861 

Nedospasov SA. Shakhov AN. Turetsxaya RL, Mett VA, A2i2Q>^ HM, 
Georgiev CP. Korobko VG. Dobrynin VN. Fiiippov SA. Bystrov NS and 
dt ai. 

Tandem arrangement of genes coding for tumor necrosis factor 



MEDLINE 
PUBMED 
REFERENCE 
AUTHORS 
TITLE 

JOORMAL 
MEOLINE 
PUSHED 

AUTHORS 

TITLE 



SSfiOtlNE 
PtJ3MED 
RE^SREMCE 
AUTHORS 
TITLE 

joua^^L 

MEOtlNE 
PUBKSD 
REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
ftEDLINE 
PU3MED 
REFERENCE 
AUTHORS 

TITLE 

JOUWIAL 
MEDLINE 
PUBMED 
REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
MEDLINE 
PUEMED 
REFERENCE 
ALTKORS 
TITLE 



JOURNAL 
MEOLI^IE 
PUfiMED 
REFERENCE 
AUTHORS 
TITLE 

JOURNAi. 
REFERENCE 
AUTHORS 



(TNF-alpha) and iympfcocoxin (TNF-beca) m ciie huraan Q©r-ome 

Cold Spring Harbor syttposia on quancicacive biology. 51 ?c 1. 

£11-624 (198$) 

87217050 

3555974 

7 (basftS X CO 1386) 

Evans. A.M.. Pecsraen. J.W. , S6Khon,G.S. and DeMars.R. 

Mapping ot prolactin and cumor aecrosls ractar-beca genes on hua&n 

chromosome 6p using lyiTipboblascola caII delecion mucancs 

SomaciC cell and molecular 9«aecics. 15 (2). 203-213 11389) 

89267210 

2567059 

8 (bases 1 to 1386) 

Me£5dr,G.. Spengler,U. . Jung^M.C. Konold.C. 31omer,K., PapcG.R. 
Riechinuller.G. and Wciaa. E,H. 

Polymorphic structure o£ the tumor necrosis factor (TNP) locus: an 
Mcol polymorphism m ch* first tatron of the human TNP-beca gene 
correlates with a variant ammo acid in position 26 and a reduced 
level cf T5|F-beta production 

The Journal of e:cperimental medicine. 173 (1), 209-219 (1991) 

91086845 

1670638 

9 (bases 1 to 1386) 

Abr&nom.L. J. . Ou.o,c.. zahedi.!^.. Daw)cins.]i.:*. «nd wnice2i«ot!.A s. 

Kaplotypic polymorphisms of ehe TNc3 Qene 

Immunogenecics" 33 (1), 50-53 C1991) 

91139175 

1671657 

(bases 1 to 1386) 

Olcawa.N., Tsukii.Y. . SndcT 



end xa^i.A. 



10 

MASSuyatna,^!. 

Nucleotide sequence of a cDKA encoding hu&an tumor necrosis factor 

teca from 3 lymohoblastoid cell SPMI 1788 

FZ3S letters. 302 (2). 141-144 (1992) 

92339500 

1353024 

11 (bases I to 1386) 

Ins FJ, Bougueierat L. Prieur S. Caterir.a D. Pruuas G, ?errot V, 
Jurkd J. RodriQues-Tcmfi P. Cldverie JM. Dauiset J and et ai. 
Dense Alu clust^rin^ ar.d a pocencial new jveou^er of the Us )^ppa 3 
family within a 90 Jcilobase HIA class III segment 
^fa^:urfi genetics 
93272029 
8^99947 

12 (bases 1 to 1386) 
BrOwra^G . J . L . , NQam-elc. A 
Chow. H . P . . .Session , C . , 0 

Lymphocoxm beta, a novel member of the TJJF fsuuily that forms a 
heteromeric complex with lyrohotoxin on the cell surface 
Cell. 72 (6). 847-856 (1933) 
93208881 



3 (2). 137.143 (1993) 



Lawtoa. P. 
• 3r me -Greco. I 



Oertariftis . J . , 
Foley. S.f. 



Tisard. R. . 
a.-;d Ware,C%F. 



13 (bases 1 to 1386) 
Alb*rtfella,if R. and Campboil, R.O. 
Charact*rl2ation of a novel gene m the human major 
hiscocompatibilicy complex tnat encodes a potential new member of 
Che I teppa B family of proteins 

Human molecular geftetics. 3 (5). 793-799. (1994) 

94362579 

8081366 

14 (D&ses 1 to 1386) 

warocha.K. Bienvenu. J. . Coxfiier.B. andSalles.C 

Mecnanisma of action of the tumor necrosis factor "and lymphotoxm 

ligand-recepcor system 

£ur. Cytokine Netw. 5 (6). 83-96 (1994) 

15 (bases 1 to 1386] 

KolsiAser, Z. . de Baey.A.. cesser. G.. {Cick,C.. Zulerzina.K. and 
weiss.S.H. 



TITLE 

JOUHNAL 
MEDLIMe: 
PUBMED 

iUTTHORS 

TITL2 

JOOSMAI. 

PUSHED 
REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
MEDLINE 
PUBM£D 
REFERENCE 
AUTHORS 

MEDLINE 
PDBMED 
RE?SR£&-CE 
AUTHORS 

TITLE 

JOURNAL 

PUSMED 
RE?SH2NCS 
AUTHORS 
TITLE 

JOURNAL 

HEDLEsIE 
PUSHED 
RSPSRSNCE 
AUTHORS 



TITLE 



JOURNAL 
MESLIME 
PUBMED 
CCaOiENT 



Cloaing and genomic character! sacion of LSTl: a new gene In -che 
human TNF region 

ImmuiicQenecics. 42 (S). 315-322 11995) 

96006565 

7S90964 

16 (bases I co 1386) 

Peelasan U, Chardon P. Nones M, Reaard C. Geffrocln C. Vai-iuin M. 

van Zeveran A, Coppiecera w. van de weglae A, Boiique^ ^ and e^ ai. 

The SATX gene m cne MHC encodes an evoluclonarily conserved 

pucarive nuclear R^ helicase o£ che dead family 

Genomics. 26 (2).* 210-218 (1995) 

95324911 

760l<t45 

17 (bases 
ucans.u.. 



Wilson. J. E., Arceci.R. 



1 CO 1386) 

QulSC,W.C., McMdnuS.B.Mi 
Wallace, A. F. and Russell, m.e. 
Allograft mf laromacory facnory-l. A eye okine-re spans ive macrophage 
molecule expressed in crsnaplanced haman hearcs 
Tranaplancacion. €1 (9), 1387-1392 (1996) 
96215741 
8629302 

18 (bases 1 co 1386) 
Korner^H. and Sedgwick. J. D. 

Tusiour. A<^eroct» factor and lyx.phosoKi- » niolocul^r &Ap&ozis and roi* 
in tissue-apecif ic aucoimmonicy 

ImraiiTiOlocy and cell biology. 74 (5). 465-472 (1996) 

97068822 

391201G 

19 (bases 1 co 1386) 

de Baey^A.. Pellerhoff . 3. . Maier.S.. ttarcmosii. S. w«idle u. ar-d 
Weiss. £.K. 

Complex expresiicn pactern of che TNF region gene LSTl chrough 

differencial regulacion. iniciacica. and alcernacive splicing 

Genomics. 45 (3). 591-600 (1997) 

9803S883 

9567654 

20 (basas 1 co 1386) 
Neville, M, J. and Campbell, a. d, 

Alcernacive splicing of che LST-l gene iocaced in the Major 

Kiacocompacibilicy Coxnplex cn human chromosome 6 

DNA sequence : che Dournal of OKA sequencing and mapping. S c3) 

ISS-loO (1997) . * 

20132445 

10668961 

21 (isases 
Shilna T. 



1 CO 1386) 
Tamiya G, Oka A. 



yamagaca t, Yamagaca N, Ki.^kawa 



E. jGouQ 
Ono a/ 



K. Mizuici N. Wacanabe K, Fukusumi Y. Tagucm S Sugawara C 
Chen L. YamasaJci a. Tashiro H, Ando A. Ikemura t. Kimar** H and 
rnoko K. 

NucleocAde sequencing arjilysis of che l46-)cilobase segmenc around 
che IkBL and MICA genes ac che cencromeric end of che KLA class I 
region 

Genomics. 47 (3). 372-382 (1998) 

981499S5 
9480751 

REVIEWED REFScQ; This record has been curaced bv NCBI scaf £ The 
reference sequence was derived from D12614 1 . M55913 .1 . 
On Jan 28. 2000 chis sequence version replaced gi! 450S030 
Summary: Lymphocoxin alpha, a member ofi che cumor HScrosTs Caccor 
family, is a cycokine produced by lymphocyces. lta le highly 
mducisie. secrecea. and axxscs as homocrlmeriC molecule. L 
forms hecerocrimers wicn lyrophocoxxn-beca which anchors 
iyrophotoxin-alpha co che cell surface. LTA mediaces a large 
variecy of inflammacory. immunoscimulacory. euid anciviral 
responses, LTA is also involved m che formacion of secondary 
lymphoid organs during davelopmenc and plays a role m apopcoais 
COMPLETENESS: complecft on cne 3* end. 



LTA 



FEATURES 

source 



CDS 



variacion 



mac_pepcieie 



variacien 



enisciaacurs 



nii3c,feacare 



LccaciOR/Qu&l^'^«rs 
1..1386 

/organi.sm«'*Hoino sap Idas* 
/ db_xr e f • " caxon : d 6 0 6 * 
/chroiiio»Qai«-'*6" 

I.. 1386 
/aeiie-"LTA- 

/nocft«»*TNFSFl; TNF3; Lf 
/ c2J5_xra £ = ■ Locus ID : 4049 * 
/<3bIxr«£'=-MlM:l53440- 
141.. 758 
/gene«-LTA* 

/coce«*TN? superfamxly. memoer 1; cuaior necrosis facroc 

becd; lysaphocoxm A; cumor attcxosts faccor, Deca: 

lyphocoxin alpha (TN^ super Canily. roentscr IK 

/codon_Swarc-l 

/ Gb^re£= - LocusID : 4049 " 

/ db^cr e f = • MIM ? 1534 40 - 

/products* lympkocoxln alph«i precursor" 

/ procein^id= " Kg_0 00586.2 * 

/db xref'-GI:€806393« 

/ craaslacton* -MTPFEi^f tPRVCCTTUOXLLGLLLVIiPGAQGLPGVGL'rPSX 

A(^AaQK9KMKIJUiSTLKFAAKLICOP$lCQNSttWRJa9^DRX?LQOGF5L5^mSZLVP 

TSQiyr^r^SQVVFSGXAyS?KATSSPLYIAK£VQLF$SQyPFhVPIXSSQKim?GLQ 

EPWLKSMYKGAAFQI.TQ6DQLSTHTDGIPKLVLS?STVFFGAfAL- 

141. .242 

177 

/allele="T- 
/allftle«-C- 

/db_xref * -dbSNP : 2229094- 
243, .755 

/products •lyntpJaocoxin alpha- 
292 

/alleles^A- 
/allele-^C 

/ db.xref - " dbSKP : 2229092 " 
coaplemer.! (296) 
/allel*«-G- 
/alleleB-A" 

/ cb_xre £ a • dbSsIP : 2071589 - 
319 

/ailsle«-C' 
/all«le-"A- 

/ db^xre cbSOT : 2229093 • 

324.. 755 ... 

TNF (Tumor NecrosiS Factor) family' 



pQlyA_sicnal 
polYA_slce 
BASE COUNT 309 

1 gcccca-cccc ccccggc 



/noce=-tNr; 
327. .755 
/notSs'TNF; 
1363. .1373 
1336 

449 C 



Region. : 



Region: Tumour necrosis £accor faailv" 



334 g 



294 c 



•gc ccscgczccg cgccccggac c^ccgcccag cagcgccczg 



61 ccctcrgccc gggcccccQ^ cccccccgca cccgctgccw ggacccccgg cctgccrggg 



cctcczccca a^ggcgcQcg 
cccgccgccc ggsgcccagg 
cgcccgccag caccccaaga 



121 cccgggcccc ggcccccccc acgacaccac c^ijaacgtcc 
181 gcaccacccc acaccccccc cccCwggggc cgccgcrggc 
241 ggcrccccgg cgccggcccc acacccccag ccgcccagac 
301 cgcacctcgc ccacagcacc cccaaacccg ccgcccaccc caccggagac cccagcaagc 
361 agaacccacc gctccggaga gcaaacacgg accgtgccrc cci^ccaggac ggtccccccc 
421 tgagcaacaa ccczcccccg gcccccacca gtggcatcta ccccgcccac ccccaggcgg 
481 ccccccctgg gaaagcccac ccacccaagg ccaccccccc cccaccccac ccggcccacg 
541 aggcccagcc cccccccccc cagcaccccc tccacgzgcc ccrccccagc ccccagaaga 
601 cggrgcaccc agggccgcag gaacccrggc cgcacccgac gzaccacggg gccgcg^ccc 
661 agcccaccca gggagaccag ccacccaccc acacagatgg caccccccac ctagccccca 
721 gcccc&gcdc cgccccccCw ggagcccccg ccccgcagaa cccggaaaaa cccagaaa^a 
781 aaaaacaacc gaccccaaga ccctcccccc arcccgcccc cacccrgacc accccagggg 



841 ccgccaccac ccccccczcg gccactccaa cagcccaagc cccccccgac caagccaccg 

901 gagctcccaa agaaggaacc ccaggcaccc caggggacca caccrccccg aaccaccccc 
96i gacgcctccc cggccgagga ccccadgccc gcccaggaac T:ccca9ccca aagccgccgg 

1021 cccgccccac cagccaggcg gggcctagac ccacacacag aggaagagca ggcacacgga 

1081 ggagctcggg ggacgacc&g aggcagggag gggaccattc acgaaggcaa aaaaaccaaa 

114X ctacccaccu acggaggacg gagagagggg aacaacagaa gaacacccaa ggagaaacag 

1201 agacaggccc aagagacgaa gagcgagagg gcacgcgcac aaggccgacc aagagagaaa 

1261 gaagcaggca cgagggacca cagggcccca gaaggcaggg aaaggccccg aaagccagc^ 

1321 gccgaccaga gccccacacg gaggcacctg cacccccgat gaagcecaac aaaccrct^c 
1381 cccccg 
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Blast 2 Sequences results 



BLAST 



BUST 2 SEQUENCES RESULTS VERSION BLaSTN 112 [O€t49-30im] 

Mmch:-~j Mlsmaich:^-^ gap opcq-J sl gap exteiwion: ]^ 
\_dfopoff: ^cxpecc'^O ^o^^' lI3 filiS^ 3 i Align - 



Sequttocre 1 icljseq^i Length 1585 
Sequence! Ifii|5eq.2 Ungih 1717 
No signincam sinularUy wfis found 



TITF-delM (SBQ XO no'sll 
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Blast 2 Sequences results 



BLAST 



BUST 2 SEQUENCES RESULTS VERSION BUSTN U2 (Oct-19-2Q0Q] 

Maicti, ' 1 I Misraaictu{jJ gap open- 5 { gap extension: 2 \ 
X_4rtjpoff: expeci: 'lb«0| worasize: 33 F^! ^*^ 3 LiSS!?^ 



Sequence 1 U:l|seq_l Length 1535 
Si!Hueace2 kl|^2 Len^cb 1281 
No significant similaHty was found 



THr-epSilon (S5Q ZD K0:3] 



Annex F 



I 



Blast 2 Sequences results 

BLAST 2 SEQUENCES RESULTS VERSION BLASTN 11^ [Oct-l9.2U001 




Maich:-^ Mbmacch: opcnrT] gap cxicnsioft; jj 



Sequence 1 lcl|s«q.l Length 1386 x»F-beca (Geaiaank !Q(_Q0059S} 
Sequence 2 lcl|sc:qJ2 Lifne^ ^'^^'^ -delta (SEQ ZD HQil) 

No sifinillcuu^iinikiriry n^us founa 



4 



Annex G 



Blast 2 Sequences results 



BUST 2 SEQUENCES RESULTS VERSION 6USTN 3.U [Oct-UI-2U00J 

Match:- I | Mismatch - -2( gap open. 5 | gap eMtnnoii: ■ 2"| 
X_dropoft- ' expect r 10. 0| *ordsu£c: 11| Filrer v| lAbgn_ 



Taxonomy 



t^rructura 



SeinuriKel icl|seq_l Length 1386 TOp-beca (Gsnbaok l»M_00059S) 
Seqiience} lBl|se<|_3 Length 1281 tW-apailoB (SSQ Xfi K0;3) 
No significant :iiii>ilari(]p was found 
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I 
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i 



Blast 2 Sequences results 



BLAST 



Taxonomy 



Siru'ctufa 



BUST 2 SEQUENCES EESUL.TS VERSION BLASTN ZU (OcM9'3000] 

Match: 1 I A4ismaicn:J£| gap open _£] gap CAiension: 2~| 



Sequence I ict|seq.l Length I7l7 (I .1717) TW-delM (S8Q tt MOil) 
Sequence 2 lc!lscq_2 Len^b 1281 (1. 1281) TOF-«p$Uon (SSQ » 110:3) 



NOTh.The smisiics (biiscorc uod cxpcci value) is calculated based on die iize of or database 

Score - i:ic5 (674). tic^ecz = 0.0 

Idencicies - 687/€Sl (59%),. Gaps » 1/691 lO%) 
Strand =- Plus / Plus 



Query; 


o63 


Sb:ct: 


137 


Query: 


722 




197 




.783 




257 


Cilery: 


.843 


S:>3Ct: 


317 


Query : 


903 


SbDCC: 


377 


Query: 


963 




437 



aaggacgiccccqacQcgacagaggcgacscQgcadccagccccuaggcgcgggagaggc 722 

aagAacQaccccgacgcgacagaggcgatgrggcaacc&gccccza^gcQxg^gagaQgc 196 

CTdcaggcccaaggacftcggcgcccgaacccaggacgccggagccuacc^gccgcacagc 782 

IIIMIIIIIIiilllillllillllllllililllllililllMllli llllllili 

cracaggcccaaggaracggcgcccgaacccaggaiigccggagcczaccrcccgcatagc 236 

caggccccgcczcaagacgcgacc cccaccacgggzcaggcggtgccccgagaeggccaa 842 

I I i 1 1 11 1 1! ) 1 1 1 1 1 1 i i 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i ! 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 

caggccccgccccaagacgrgacrrccaccacgggccaggcggtgccccgagaaggccadi 316 



ggaasgcaggacaccccatcccgargcaraagaagcacgccCCTOcacecggaccaggcc 902 

llllllillillMlllilllllllilllillMllllllilllllltlMllllilMI 
ggaaggcaggagaccccaccccgacgcacaaga&gcdcgccc^cccacccggaccgggcc 376 



cacaacagccgczacagcgcaggcgccccccacccacaccaaggggacaccccgagcgcc 962 

tlllilillllllMIIIIIIIIMIIIIIIIIIIIIilMllllllllllllillllll 

uacaacagctgccazagcgcaggcgccccccacccaceccaaggggaEaccccgagcgcc 436. 
acaartccccgggcaagggcgaaaccra&cccctccccacacggitaccccccEggggccc 1022 

I i 1 1 1 1 i 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 i 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 



Query: 1023 Qcgaaacc^gatcgcgccdcaAaaagcggcccccagccsggaagaccaGQacgggiiaca 1082 

lllllljlllllllllllllllllMllilllilllllllllilllllllMIIIIIIII 
Sb}Ct;: 49"? gcgaodccgcgaccgcgucacaaaaagcggcccccagcLcggaiagaccagggcgggcacft 556 

Query: 1083 cactgQagacagccddgagccgagcacaciadggagagggaacgcgcaggaacagaggcg 1142 

IlillllllllitilllllllilltltllllllllllllllllllllilllillMllll 

Sbjcc: 357 caci;gQag&cagcc<iagagccgagcacacaaag9dgagggdAcgc9caggaacaQaggcg 616 

Qudry: 1143 cccccccgggcccggccccccgccccccacccccccccccccacccccaccccccagacr 1202 

IIIIIIIIIMIIIIIIIIIIIIMIitlillllllllllllMlilllltllllllMI 
Sbjcc : 617 cccccctgggtccggccccccgctccccacccwtccccccccacccccaccccccdgacc 6/6 

Query: 1203 cc-gdcsccacggacarcccgcccwcgccccccacggagccccgaacccccgcgcgcgcg 1261 

II lllllillllllllllllilllllllltlllllllllilMIIIIIIIIIIIIIIII 

Sb^cr: 677 ccggaccccacggacatcccgcccccgcccecca«;g9a9CcccgaacT:ct:cgcscgcgcg 736 

Query: 1262 cagdcga^sggcgggggacgggcgccaggcaccgcccagacccggccggggcccaccgga 1321 

lilllllllllllilllllllllllllllllllll IIIIIIIIIIIIIIIIMIMIII 
Sb3cc: 737 cegAcgagg.ggcggQggacgagcgcc*ggeaccgcccagacccggccggggeceacT;9G* 

Query: 132-2 agcdtcc<»gaacagcaccaccacccaocggc 1352 

llillllltlllllllllllllllltlllll 
Sb3cc: 797 agcacccagaacagcaccaccazctidgcggc 827 

Score = 262 blcs (136). Sxpacc « 6«-67 
Ifienciciea = 138/139 
Scrand « ?lus / Plus 



Query: 481 ggacaggagQccccccccaga&cgQggaagvjgcacccctggcagagccccccggagcaga 540 

IlillllllllllllilllilliliiiililNllllllillllllMllllilllllll 

Sb3cz: 3 ggacagg<iggcccc^cc=agaacgsrggaag9gcacccccggcagagccccccgga€caga 62 

Querv: 541 gtrccaazgccccggaagcccgggagaacggggagagaccccggaaaaggagagcagzgc 600 

IIIIIIIIIIMIiMlltlilllin IIIIIIIIIIIIIIMIIIIIIMIIIIIIII 
Sbicn: 63 gccccgacgccctggaagcccgggagagtggggagagatcccggaaaaggagagcagcgc 122 

Query: 601 ccacccaaaaacagaagaa 6l9 

iiiriiiiiiMiiiiiii 

S)D3cc: 123 cc;4cccaaaa&cagaagafti 141 

CPU cime: 0.03 user sees. O.IO sys. sees 0.18 cocal secs. 

Gapped 

Lamiada K H 

1.33 0.621 1.12 

Gapped 

Lauibda X K 

1,33 0,621 1.12 

Matrix: blascn macrix:l -2 

Gap PeMlcies; ExiScaAce: 5. Excensioft: 2 

Number of Klcs co 08: 3 

Kuxnber o£ Sequences: 0 



NUfliber o£ extensions: 3 

NunUder of successful excensxone: 3 

Kumbar of sequences beccer chan 10.0: X 

lengca of query; 1717 

lengch of database: 2.396,930.593 

effeccivs SS? length: 24 . 

effeceive length of query: 1693 

effecci^^e lepjgcft of ^caoase: 2,895,930.569 

effective searcii space: 4904503453317 

effective search space used: 49Q4S03453317 

T: 0 

a: 0 

XI: e (11.5 bits) 
X2: 10 (19.2 bits) 
51: 12 (23.8 bits) 
S2: 20 (39.1 blCd) 
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Human Genome Sciences, Inc. February 7, 2002 

Our Ref.: C2276 EP JAE/AD/ONG 



Pursuant to Rule 88 EPC, we herewith request correction of the obvious errors in 
Figure IB. Please find enclosed new Figure IB in which the following amendments 
have been carried out: 



1. In Rgure IB currently on file, the last three amino acids encoded by 
nucleotides 1023 to 1031 have been accidentally omitted and are introduced 
in the amino acid sequence in new Figure 18. 

The amino acid sequence shown in Figure IB corresponds to the open 
reading frame of the nucleic acid sequence. However, it is immediately evident 
that nucleotides 1023 to 1031 are also part of the open reading frame because 
a stop codon is not present in the sequence upstream of said nucleotides. 
Rather, the first stop codon In the nucleotide sequence is present downstream 
at nucleotides 1032 to 1034 (TGA). 

Consequently, it is immediately evident that nothing else was intended than 
exhibiting the amino acid sequence of the entire open reading frame. 
Accordingly, the amino acid sequence of the entire open reading frame is 
offered as con-ection acid in new Figure IB. 
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2. in Figure 1B currentiy on file, tiie amino acids encoded by nucleotides 984 to 
989 ("K" and "L") and by nucleotides 1020 to 1022 ("F) have been newly 
typed in new Figure IB in order to improve the quality of said Figure. Thus, 
even from the amino acid sequence of Figure 18 cun'ently on file, it Is 
immediately evident that nothing else than what is offered as correction would 
have been intended. 

In addition, the corrected amino acids encoded by the corresponding nucieid 
acid sequence under which they have been introduced. 





Dr. Hans-Ffetfner Jaenichen 
Europea/Patent Attomey 
Enclosure: 

New Figure IB 
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EXTENSION OF TIHB LIHIT PURSUANT TO RULE 84 EPC 
Examination procedure 



With reference to your request, the time limit for replying to the 
communication dated 07.08.01 has been extended 

by 2 months 

to a total of 6 months, 

from the date of notification of the above-mentioned communication. 

Please note: To the extent that your request exceeded the above ex* 
tension, your request has been refused. 

Note: 

The granting of extensions to time limits is governed by the implemen- 
ting Regulations to the EPC and the Guidelines for Examination in the 
EPO, part E-VIII, 1.6. 

If no reply to the communication is received in due time, the European 
patent application will be deemed to be withdrawn (Article 96(3) EPC). 



For the Examining Division: 

DE SA NE^ DA ROCHA ^ Gallogo. Antonio 

Tel. No.: (+49-89) 2399l|l01 .oiqo 
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December 13, 2001 
Jae/ivj 



Reference is made to the Communication dated August 7, 2001 : 

It is respectfully requested that the four-month period specified therein for filing 
a reply be extended by two months, i.e. until 

Febniary 17,2002. 




iner Jaenichen 
Patent Attorney 
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Application No. 


Ref. 


Date 


96 910 483.5-2110 


C 2276 EP 


07.08.2001 


Applicant 






HUMAN GENOME SCIENCES, INC. 







Communication pursuant to Article 96(2) ERG 

The examination of the above-identified application has revealed that it does not meet the requirements of the 
European Patent Convention for the reasons enclosed herewith. K the deficiencies indicated are not rectified 
the application may be refused pursuant to Article 97(1) EPC. 

You are invited to file your observations and insofar as the deficiencies are such as to be rectifiable, to correct 
the indicated deficiencies within a period 

of 4 months 

from the notification of this communication, this period being computed in accordance with Rules 78(2) and 
83(2) and (4) EPC. 

Amendments to the description, claims and drawings are to be filed where appropriate within the said period 
in tliree copies on separate sheets (Rule 36(1) EPC). 

Failure to comply with this invitation in due time will result in the application being deemed to be 
withdrawn (Article 96(3) EPC). 




DEFFNERCAE 

Primary Examiner 

for the Examining Division 

Enclosure(s): 2 page/s reasons (Fomn 2906) 



Registered Letter 



J 



Bescheid/Protokoll (Aniage) Communication/Minutes (Annex) Nottfication/Procds-verbal (Annexe) 

Datum Blatt . Anmelde-Nr.: r\rsf\^f\ At%f> e- 

Date Sheet 1 Applicalbn No.: 96 91 0 483.5 

Date FeuiUe Demanden*: 



The examination is being carried out on the following application documents: 

Text for the Contracting States: 

AT BE CH LI DE DK ES Fl FR GB GR IE IT LU MC NL PT SE 
Description, pages: 

1-64 as published 

Claims, No.: 

1-21 as received on 19.10.1998 with letter of 19.10.1998 

Drawings, sheets: 

1/10-10/19 as published 



1 ) . Amended set of claims received on 1 9/1 0/98 introduce subject- matter which 

extends the content of the application as filed. Concerned are the polynucleotides 
encoding peptides of TNF delta and gamma as defined in claim 1 f) of the 
amended set of claims. No basis is apparent for the introduction of these 
polynucleotides which are not disclosed in the application as filed. Additionally, no 
basis is apparent for the fragment of at least 30 bases in length, see claim 1 point 
g). Therefore requirements of Article 1 23(2) are contravened. 

2) . Claim 1 point f) does not meet the requirements of Article 56 EPC because it also 

relates to inactive variants which would not solve the underlying problem of the 
present application defined with the pirovision of a further members of the TNF 
family. 

3) . To avoid cross- reactivity with other proteins sharing eventually same epitopes 

with present protein claimed present claim 1 1 should be directed to specific 
antibodies. 



EPO Form 2906 01.91CSX 



J 



Bascheid/Protokoll (Aniage) Communication/Minutss (Annex) NotMcation/Proois-verbal (Annexe) 

Datum Btett - Anmelde-f*.: net a-in AO'i R 

Date Sheet 2 Application No.: ijOij1U4oO.O 

Data Feuile Oemanden*: 



4) . Claims 1 3, 1 7 and 21 relate to antagonists, their use and method for the 

production of a pharmaceutical composition containing it. The claims relate to 
subject matter defined in the result to be achieved I.e. in functional features. 
However, it is not clear from the application which structural feature such an 
inhibitor requires. Maybe even known compounds would fall under the scope of 
the claims. Therefore the requirements of Article 84 EPC are not met because the 
matter for which protection is sought is not sufficiently defined. 

5) . The last phrase on page 64 and on page 8, lines 3 to 6, render the scope of the 

claims unclear when used to interprete it (Article 84 EPC). 

8). It is not clear which is the TNF activity as mentioned in claim 1 h) (Article 84 EPC). 

7.). Remaining subject- matter not concerned by above comments is considered to be 
novel. However, according to applicant's statement on page 4, first paragraph, the 
novel TNF varaints have been identified by homology to already known TNF 
sequences. With respect to this it appears that any skilled person could have 
identified present TBF variants and, therefore, the present subject- matter appears 
not to involve an inventive step (Articles 54 and 56 EPC). 

8) . For purpose of information it is noted that an objection of lack of unity of invention 

is not raised because of the relative high degree of homology between both factors 
(97% in 729 bp overlap). 

9) . When filing amended claims the applicant should at the same time bring the 

description into conformity with the amended claims. Care should be taken during 
revision, especially of the introductory portion and any statements of problem or 
advantage, not to add subject-matter which extends beyond the content of the 
application as originally filed (Article 123(2) EPC). 
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EP 96 91 0483.5 

Human Genome Sciences, Inc« 
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March 31, 1999 
C/KT/99/90142 



Referring to the Communication pursuant to Art. 96 (1) and 
Rule 51 (1) EPC applicants declare their consent to proceed 
further with the application. 
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PROCEEDING FURTHER WITH THE EUROPEAN PATENT APPLICATION PURSUANT TO 
ARTICUE 96(1) AND RULE 51(1) EPC 

A supplementary European search report has been drawn up concerning 
the above European patent application (publication no. 0897390). 

Since you have filed a request for examination prior to the trans- 
mission of the supplementary European search report, you are hereby 
invited to indicate within 

TVO MONTHS 

of notification of this invitation whether you desire to proceed 
further with the European patent application. 

If you do not indicate in due time that you desire to proceed further 
with the Europeen patent application, it will be deemed to be withdrawn 
(Art. 96(3) EPC). 

If you wish you may comment on the supplementary European search report 
and amend, where appropriate, the description, claims and drawings 
(Rule 51(1) EPC). 

RECEIVING SECTION 
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COMMUNICATION 

The European Patent Office herewith transmits 
1^ the Ewopean searah fepott 
□ the dedarotion under Rule 45 EPO 
Q the partial European searoh report under Rule 45 EPO 



IS 



the supplementary European search report oonoemtng the Internationa) appitcation under Artiole 157(2) EPO 
relating to the ak)ove-mentloned European patent application. O e pi ee e> th e dee uw e nto o i t c d i n th e eea r s h re pe rt t 



The fdlowtng specifications given fay the applicant have boon approved bf the Searoh Division : 

□ Atatraot □ TOle □ Figure 

Q The abatraot was modified by the Search Division and the definitive text is attached to 



Q The following figure will be published with the abstract, since the Searoh Division considerethat it better characterises 
the inventicn than the one indicated lay the applioant. 

Figure: 

PI Additional copy(copie8) of the documertis cited in the European search report. 



REFUND OF THE SEARCH FEE 

If applicat»le under Artide 10 Rules relating to fees, a separate communication 
from the Receiving Section on the refund of the search f^ will bo sent later. 
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SUPPLEMENTARY 
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Human Genome Sciences, Inc. 
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October 19. 1998 
Jae/PST/es 



Further to our petition dated October 13, 1998, we enclose herewith a new set 
of claims 1 to 21 which should replace claims 1 to 21 filed on October 13, 
1998. The new claims set is identical to that of October 13, 1998, except for 
claim 1, section (f) wherein reference to SEQ ID NO:2 and SEQ ID N0:4, 
respectively, has been replaced with the reference to the corresponding amino 
acid sequences of Figure 1 and 2, respectively. 

It is submitted that no new subject matter has been added to the application as 
original filed. 



BAYERISCHE VEREINSBANK NR. 32 920B88. BLZ 700 202 70 • DEUTSCHE BANK A.G. MONCHEN. NR 65/57 342. BUZ 700 70010 
POSTBANK MUNCHEN. NR. 120600-809, BLZ 700100 60, V.A.T. NO. DE 130 751 524 
PARTNERSCHAFTSREQ. AMTSGERICHT MUNCHEN PR 89 . 




D rBsHan€-e^»CTJaenichen 
European^tent Attomey 




Enc. 

New claims 1 to 21. in triplicate 



• • 




•• 


• 






• • 


• • 


• • 


• • • 


• • • 


• 


• • 


■ • • • 




• • 











EP 96 91 0483.5 
PCT/US96/03774 
Human Genome Sciences, Inc. 
Our Ref.: C 2276 EP 

CLAIMS ' ^' Okt /^r^^ 

1 . A polynucleotide selected from the group consisting of 

(a) polynucleotides encoding at least the mature form of the polypeptide 
having the deduced amino acid sequence as shown In Figure 1 or 2; 

(b) polynucleotides having the coding sequence as shown in Figure 1 or 
2 encoding at least the mature form of the polypeptide; 

(c) polynucleotides encoding the polypeptide having the amino acid 
sequence of at least the mature form of the polypeptide encoded by 
the cDN A contained in ATCC 97377 or ATCC 97457; 

(d) polynucleotides having the coding sequence of the cDNA contained 
in ATCC 97377 or ATCC 97457 encoding at least the mature fonm of 
the polypeptide: 

(e) polynucleotides encoding an amino acid sequence encoded by a 
polynucleotide of any one of (a) to (d), in which 1 to 5 or 5 to 10 
amino acids are substituted, deleted or added, In any combinations; 

(f) polynucleotides encoding amino acids 72-96, amino acids 115-126, 
amino acids 130-167, and/or amino acids 173-182 of the amino acid 
sequence shown in Figure 1, and/or amino acids 52-61, amino acids 
65-102, amino acids 108-117, and/or amino acids 132-138 of the 
amino acid sequence shown in Figure 2; 

(g) polynucleotides comprising a fragment of at least 30 bases in length 
of a polynucleotide of any one of (a) to (d); and 

(h) polynucleotides which are at least 70% identical to a polynucleotide 
as defined in any one of (a) to (d) or (g) and which encode a 
polypeptide having TNF delta or TNF epsilon activity; 

(i) polynucleotides encoding a polypeptide which is at least 70% 
identical to a polypeptide encoded by a polynucleotide of any one of 
(a) to (d); 

or the complementary strand of such a polynucleotide. 



^OSS/us A n 



2. 



The polynucleotide of claim 1 which is DNA or RNA. 
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The DNA of claim 2 which is genomic DNA. 

The polynucleotide of any one of claims 1 to 3 which is fused to a 
heterologous polynucleotide. 

A vector containing the polynucleotide of any one of claims 1 to 4. 

The vector of claim 5 in which the polynucleotide is operatively linked to 
expression control sequences allowing expression in prokaryotic or 
eukaryotic host cells. 

A host cell genetically engineered with the polynucleotide of any one of 
claims 1 to 4 or the vector of claim 5 or 6. 

A process for producing a polypeptide having TNF delta or TNF epsiion 
activity comprising: culturing the host cell of claim 7 and recovering the 
polypeptide encoded by said polynucleotide from the culture. 

A process for producing cells capable of expressing a polypeptide having 
TNF delta or TNF epsiion activity comprising genetically engineering cells 
with the vector of claim 5 or 6. 

A polypeptide having the amino acid sequence encoded by a polynucleotide 
of any one of claims 1 to 4 or obtainable by the process of claim 8. 

An antibody against the polypeptide of daim 1 0. 

A nucleic acid molecule which specifically hybridizes to a polynucleotide of 
any one of claims 1 to 4. 

An antagonist/inhibitor of the polypeptide of claim 10. 

A pharmaceutical composition comprising the polynucleotide of any one of 
claims 1 to 4. the polypeptide of claim 10 or a DNA encoding and capable of 



• • •••• 



expressing said polypeptide in vivo or the antagonist/inhibitor of claim 13 
and optionaily a pharmaceutically acceptable earner 

A diagnostic composition comprising the polynucleotide of any one of claims 
1 to 4, the nucleic acid molecule of claim 12 or the antibody of claim 1 1 . 

Use of the polypeptide of claim 10 or the polynucleotide of any one of claims 
1 to 4 for the preparation of a pharmaceutical composition for the treatment 
of neoplasia, for wound-healing, for the treatment of restenosis, for 
regulating hematopoiesis in endothelial cell development, for stimulating an 
immune response against parasitic, bacterial or viral infections, or for the 
treatment and/or prevention of autoimmune diseases. 

Use of the antagonist/inhibitor of daim 13 for the preparation of a 
pharmaceutical composition for the treatment of cachexia, cerebral malaria, 
rheumatoid arthritis, for the prevention of graft-host rejection, for inhibiting 
bone resorption, for the treatment and/or prevention of osteoporosis, or for 
the treatment of endotoxic shock. 

A process for diagnosing a disease or a susceptibility to a disease related to 
an under-expression of the polypeptide of claim 10 comprising determining a 
mutation in a nucleic acid sequence encoding said polypeptide. 

A diagnostic process comprising analyzing for the presence of the 
polypeptide of claim 10 in a sample derived from a host 

A method for identifying compounds which bind to and inhibit activation of 
the polypeptide of claim 10 comprising: 

(a) contacting a cell expressing on the surface thereof a receptor for the 
polypeptide, said receptor being associated with a second component 
capable of providing a detectable signal in response to the binding of 
a compound to said receptor, with an analytically detectable TNF 
delta polypeptide and a compound under conditions to permit binding 
to the receptor; and 



4»«t •••• 
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(b) determining whetlier the compound binds to and inhibits the receptor 
by detecting the absence of a signal generated from the interaction of 
the TNF delta with the receptor. 

21 . A method for the production of a phamnaceutical composition comprising the 
steps of the method of claim 20 and (c) formulating the compound identified 
in step (b) in a pharmaceuticaity acceptable form. 
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An das Europaische Pateirtamt 



Eintritt in die regionale 
Phase vor dem EPA 
als Bestimmungsamt 
Oder ausgewahltem Amt 



To the European Patent OffBse 



Entry into the regional 
phase before the EPO 
as designated or elected 
Office 



• 

• 4 



AVPfTiceSurlpAnifflBAymAs 1 



Entree dans la phase 
regionale devant TOEB 
agissant en qualite d'Office 
designe ou elu 



Europaische Anmeldenummer Oder, fatts 
nicht bekannt PCT-Aktenzetchen oder PCT- 
Verbffentlichungsnummer 



European application number, or, if not 
knovyn, PCT application or publication 
number 



Num6ro de ddp6t de la dennande de brevet 
europ^en ou, d d^taut num^rp de d6p6t 
PCT ou de publication PCT 



EP 96 91 0483.5 (PCT/U S 96/03774) 



Zeichen des Anmelders Oder Vertreters 
(nnax. ISPosltionen) 



Applicant's or representative's reference 
(max 15 spaces) 

C 2276 EP 



R^f^renoe du demandeur ou du mandatatre 
(1 5 caract&res ou espaces au nr^imum) 



□ 



Anmelder 

Die Angaben uber den (die) Anmelder 
sind in der internationalen Veroffentli- 
chung enthalten oder vom Internatio- 
nalen Buro nach der internationalen 
Verdffentlichung vemnerkt werden 

Anderungen, die das tnternationate 
Buro noch ntcht vermerkt hat, sind auf 
etnem Zusatzblatt angegeben. 

Zustellanschrift 

(siehe Merkblatt //, 



Applicant 

Indications concerning the applicant(s) 
are contained m the international publi- 
cation or recorded by the International 
Bureau after the international publi- 
cation. 

Changes which have not yet been 
recorded by the International Bureau 
are set out on an additional sheet. 

Address f or correspondenoo 

(see Notes Ih V 



1. Demandeur 

Les indications concernant le(s) de- 
mandeur(s) f igurent dans la publication 
Internationale ou ont 6t6 enregistr^es 
par le Bureau international apr^s la 
publication Internationale 

Les changements qui n'ontpas encore 
6t6 enregistr^ par le Bureau intemationat 
sont indiqu^s sur une feudte additionelle 

Adresse pour la correspondance 

(voir notice U, V 



2. Vertrater 

Name (Nur einon Vertreter angeben, 
der in das europaische Patentregister 
eingetragen und an den zugestellt 
wird) 



Geschaftsansehrlft 
Telafon 

Telefax Talax 

r~l Weitere(r) Vertreter auf Zusatzblatt 



2. Raprasentativa 2. Mandataira 

Name (Name only one representative 
who IS to be listed in the Register of 
European Patents and to whom 
notification is to be nruide) 
VOSSIUS & PARTNER (Nr, 31) 



Norn (N'indiquer qu* un saul 
mandataire, qui sera inscnt au Registre 
europ^en des brevets et auquel 
signification sera faite) 



Address of place of business 
Postfach 86 07 67 

81634 Munich 

DE 

Telephone 

+49-89-4 13 04-0 

Fax Telex 
+49-89-4 13 04-111 

Additional representatfve(s) on . s 
additional sheet . ^, ^^\0(. 



Adrassa profassionnatia 



Tdi^phona 



TMax 



T6t6fax 

W- 

Autre(s) mandataire(s) sur feuille 
addltionnelle 



3. Vollmasht 

n Einzelvolimacht ist betgef ugt 

n Allgememe Voilmacht ist registfiert 
unter Nummen 



n Allgenfwine Vollnnacht ist eingereicht 
aber noch nicht regtstriert. 

I I Die beim ER^ als PCT-Anmeldeamt 
eingereichte VoUmacht schlieftt 
ausdrOcklich die regionale Phase em. 



Authorisation 

individual authorisation is attached. 

General authonsation has been 
registered under No: 



A general authonsation has been filed, 
but not yet registered. 

The authonsation filed with the EPO as 
PCT receiving Office expressly 
includes the regional phase. 



7urKasse 



Pouvoir 

Un pouvoir sp6ctai est toint 

Un pouvoir g6n6ral a M enregistr^ 
sous le n* 



Un pouvoir g6n6ral a M d6pos6 mais 
n'est pas encore enregistrd. 

Le pouvoir g6n6ral tel que.d^posd d 
rOEB agissant en quality d'off ice 
r6cepteur au titre du PCT s*applique 
express^ment d la phase regionale. 
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PrOfungsantrag 

Hiermit wird die Prut ung der Anmet- 
dung gemSB Art 94 EPU beantragt 
Die Pruf ungsgebiihf wird (wurde) 
entnchtet. 



Pnjfungsantrag in einer zugelassenen 

Nichtdmtssprache 

(sieheMerkbtanlll,6.2): 



Ll. 

: 



t_ 



Request for examinAion * 

Examination of the application under 
Art 94 EPC IS hereby requested. 
The examination fee is being (has 
been, will be) paid 



Request for examination m an 
admissible non-EPO language 
(see Notes III 6 2) : 



k ••••••• 5 

i — 9 — i r-¥ — m 

Requete en examen 

II est demand^ que la demande de 
brevet soit examinee, conform^ment d 
I'art. 94 CBE. II est (a tvb. sera) 
proc^6 au paiement de la taxe 
d'examen. 

Requ&te en examen dans une langue 
non offiaelle autoris^e 
(voir notice III, 62): 



5. Abschiiften 

[Xl Zusatzliche Abschrift(en) der im 
erganzenden europaischen 
Recherchenbencht angefuhrten 
Schriftstucke wird (werden) beantragt. 

Anzahl der zusatzlichen Satze von 
Abschnften 



5. Copies 

Additional copy (copies) of the 
documents ated in the supplementary 
European search report is (are) 
requested. 

Number of additional sets of copies 



Copies 

Pn^re de fournir une (des) copie(s) 
suppl6mentaire(s) des documents 
cit^s dans le rapport compldmentaire 
de recherche europ^enne. 

Nombre de jeux suppl^mentaires de 

copies 



6. Fur das Verfahren vor dem EPA 
bestimmte Unterlagen 



6.1 Dem Verfahren vor dem EPA ats 
Bestimmungsamt (PCI I) sind foi- 
gende Unterlagen zugrunde zu legen. 

die vom Intenfiattonalen Buro ver- 
dffentlichten Anmeidungsuntei^ 
lagen (mit alien Anspruchea 
Beschreibung und Zeichnungen). 
gegebenenfalls mit den geanderten 
Anspruchen nach Art. 19 POT 

soweit sie nicht ersetzt werden 
durch die in drei Stuckan 
beigef ugten Anderungan. 

Falls nottg, sind Klarstellungen auf 
etnem Zusatzblatt etnzureichen! 



6 2 Dem Verfahren vor dem EPA als 

ausgewahttem Amt (PCT II) sind fol- 
gende Unterlagen zugrunde zu legen- 

die dem intemationalen voriaufigan 
Prufungsberlcht zugrunde gelegten 
Unterlagen. emschliefilich seiner 
eventuellen Aniagen 
(Solche Aniagen mussen immer m drei 
Stucken beigefugt werden) 

[x] soweit sie nicht ersetzt werden 
durch dje in drei Stuckan beige- 
fugten Anderungen. 

Falls notig, sind Klarstellungen auf 
einem Zusatzblatt etnzureichen! 



1^ Sind dem Ef% als mit der intematio- 
nalen vorlaufigen Prufung beauftragten 
Behbrde Varsuchsberichte zugegan- 
gen« durfen diese dem Verfahren vor 
dem EPA zugrunde gelegt werden. 



6. Documents intended for pro- 
ceedings before the EPO 



6.1 Proceedings before the EPO as 
designated Office (PCT I) are to be 
based on the following documents: 

the application documents pub- 
lished by the International Bureau 
(with all claims, description and 
drawings), where applicable with 
amended claims under Art. 19 PCT 



unless replaced by the amend- 
ments enclosed in triplicate. 



Where necessary, darificattons must 
be submitted on a separate sheet! 



6 2 Proceedings before the EPO as 

elected Office (PCT II) are to be based 
on the following documents. 

the documents on which the inter- 
national preliminary examination 
report Is based, indudtng its possible 
annexes 

{Such annexes must always be filed m 

triplicate) 

unless replaced by the amend- 
ments enclosed in triplicate. 



Where necessary, danficanons must 
be submitted on a separate sheet! 



If the EPO as International Preliminary 
Examining Authonty has received test 
reports, these may be used as the 
basis of proceedings before the EPO 



Pitees destinies k la procMure 
devant rOEB 



6.1 La procedure devant I'OEB agissant en 
quality d'office dMgn6 (PCT I) doit se 
fonder sur les pieces suivantes : 

les pitees de la demande publico par 

le Bureau international (avec toutes 
les revendications. la descnption et les 
dessins). 6ventuellement avec les 
revendications modifides conform6- 
ment^rarticlelSduPCT 

dans la mesure oCi elles ne sent pas 
remplac6es par les modifications 
jointes en trols exemplalres. 

Le cas 6ch6ant, des explications 
doivent Stre jointes sur une feuiUe 
additionnelle! 



6.2 La procedure devant I'OEB agissant 
en quality d'office 6iu (PCT II) dott se 
fonder sur les pieces suivantes * 

les pi^es sur lesquelles se f onde le 
rapport d'examen prdliminaire inter- 
national, y compns ses annexes 
6ventueiles 

(De telles annexes sout toujours ^ 
joindre en trois exemplatres) 

dans la mesure oO elles ne sont pas 
remplac6es par les modifications 
jointes en trois exemplalres, 

Le cas 4ch6anu des explications 
doivent 6tre jointes sur une feuille 
additionelle! 

Si rOEB, agissant en quality d'adminis- 
tration charge de I'examen pr6limi- 
naire international, a regu des rapports 
d'essais, ils peuvent constituer la base 
de la procedure devant I'OEB. 
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Ubersetzungen 

Bergefugt sind die nachfolgend 
angekreuzten Ubersetzungen in etner 
der Amtssprachen des EPA (Oeutsch, 
Englisch. Franzosisch). 



Translations 

Translations in one of the official 
languages of the EPO (English. French, 
German) are enclosed as crossed 
below. 



» « 



Traductions 



Vous trouverez chjointes les 
traductions coch6es ci-apr6s dans 
I'une des langues offictelles de I'OEB 
(allemand, anglats, fran^ais) . 



• Im Varfahren vor dem EPA ab 
Bestimmungsamt oder 
au5gewSMtemAmi(PCTUtO 

n Ubersetzung der ursprunglich 

eingeraichten intemattonalen 
Anmeldung (Beschreibung, 
Anspruche, etwatge Textbestand- 
tetle in den Zeichnungen), der 
veroffentlichten Zusammenfassung, 
und etwaiger Angaben uber 
Mikroorganismen nach Regel 13*".3 
und 13i».4 PCT. in drel StMcen 

n Ubersetzung der prloritatsbegrun- 

denden Anmeldung(en), in einem 
Studc 



• In proceedings before the EPO 
as designated or elected Office 

(PCTUIt), 

Translation of the international ap* . 
plication (descnption. claims, any 
text in the drawings) as originally 
filed, of the abstract as published 
and of any indication under Rule 
IS*" 3 and 13'" 4 PCT regarding 
microK)rganisnns« in triplicate 



Translation of the priority appH- 
cation(s), in one copy 



Dans la procedure devant I'OEB 
agtssant en quality d'Office 
d^sign^ouHufPCTUII) 

Traduction de la demande Inter- 
nationale telle que d6pos6e 
initialement (descnption, revendh 
cations, textes figurant ^ventuelie- 
ment dans les dessins), de I'abrdgd 
public, et de toutes indications 
vis6es aux rdgles 13*".3 et 13*".4 
du PCT concemant les micro- 
organismes. en trois exemplaires 

Traductbn de la (des) demande(s) 
ouvrant la droit de priorit6, en un 
exeniplaire 



• Zusatzlich im Verfahren vor dem 
EPA als Bestimmungsamt (PCTI): 



Ubersetzung der nach Art. 19 PCT 
geanderten Anspruehe nebst 
Erklarung. falls dtese dem Verfahren 
vor dem EPA zugrunde gelegt 
werden sollen (siehe Feld 6), in drei 
StOcken 



• In addition, in proceedings before 
the EPO as designated Office 

iPCTI} 

Translation of amended claims and 
any statement under Art. 19 PCT, if 
the claims as amended are to form 
the basis for the proceedings before 
the EPO (see Section 6). in 
triplicate 



• De plus, dans b procedure devant 
I'OEB agissant en quality d'office 
disignifPCTO 

Traduction des revendications modi- 
fies et de la declaration f arte confoF- 
moment d t'artide 19 du PCT, si la pro- 
c^ure devant I'OEB doit dtre fondte 
sur les revendications nxxWi^es (cf . 
rubnque 0), en trois exempiaires 



• Zusatzlieh im Verfahren vor dem 
EPA als ausgewahltem Amt 

iPCTIIh 

Ubersetzung der Aniagen zum 
internationalen voriaufigen 
Pruffungsbericht. in drei Studien 



• In addition, in proceedings before 
the EPO as elected Office (PCT II}: 



Translation of any annexes to the 
international preliminary exami- 
nation report, in triplicate 



• DefAis, dans la procedure dBvant 
rOEB agissant en quaM d'dfSca obi 
(PCT II): 

Traduction des annexes du rapport 
d'examen prdliminaire inter- 
national, en trois exempiaires 



8. Biologisclies Material 

[x| Die Erfindung betnfft biologisches 

Matenal oder seine Verwendung, das 
nach Regel 28 EPU hmterlegt worden 



Biological material 

The invention relates to and/or uses 
biological material deposited under 
Rule28EPC. 



Matiftre biologique 

L'invention eonceme et/ou utilise 
la mati&re biologique, d^pos^e 
conform6ment d la r^gle 28 CBE 



(x] Die Angaben nach Regel 28(1 )c) EPU 

sind in der tnternatjonalen Veroffentli- 
chung oder in der gemall Feld 7 emge- 
reichten Obersetzung enthalten auf . 

Sette(n)/Zetle(n) 



The particulars referred to in 
Rule 28(1 )(c) EPO are given in the 
international publication or in the trans- 
lation submitted under Section 7 on 

pdge(s)/line(s) 



Les indications visees i la rdgte 28(1)c) 

CBE figurent dans la publication Interna- 
tionale ou dans une traduction produite 
conf orm^ment d la rubnque 7 ^ la / aux. 

page(s)/ligne(s) 



Page 23, lines 18-21 



Die Empfangsbescheinlgungien) der 

Hinterlegungsstelle 

fx] ist (sind) beigef ugt 

f~| wird (werden) nachgereicht 



The receipt(8) of deposit issued by 
the depositary institution 

IS (are) enclosed 

will be filed at a later date 



L6(s) r6c6piss6(s) de ddpdt ddlivr6(s) 
parl'autontddeddpdt 

est (sont) |oint(s) 

sera (seront) produit(s) ult6neurement 



n Verztcht auf die Verpf lichtung des 
Antragstellers nach Regel 28(3) auf 
gesondertem Schnftstuck 



Waiver of the nght to an undertaking 
from the requester pursuant to Rule 
28(3) attached 



Renonciation, sur document distinct, h 
I'engagement du requ6rant au titre de 
Iar^gle28(3). 
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9. 


Nuclaotid- und Aminosaure- 


9. 


• • * 

Nucleotide and amifto aefd * * * 


• 


9 n» — w- — • 9^ • 1 

Sequences do nucleotides 


n 
U 




sequenzen 




sequences 




et d*acides aminte 




Die nach negein 5 2 una lo"* rCT 




1 ric iicms necessary in accoraance 




L65 filCwOO ItK^UIoCd dClUn ICO icyicd 




sowie Regel 104b (3a) EPU erforderlh 




With Rules 5.2 and 13« PCT and Rule 




5.2 et 13^ pa et la r6gle 104* [3^) 






chen Unterlagen liegen dem EPA 




104b (3a} EPC have already been 




CBE ont d^ M d6pos6es auprds de 






bereits vor. 




furnished to the EPO. 




rOEB 






Das schnftliche Sequenzprotokoll wird 




The written sequence listing is 




La liste de s^uences 6cnte est 




aniiegend In einer Amtssprache des 




furnished herewith in an official 




produite ciioint dans une des langues 






EPA nachgereicht. 




language of the EPO. 




officielles de I'OEB 






Ods SeQuenzprotokoll geht nicht 








1 a liQtp dp Q^ni tAncfi<> no cGntisnt 




uberden Inhattder Anmeldung in 




include matter which goes beyond 




pas d'^l^ments s'^tendant au-deld 






der ursprunglich etngereichten 




the content of the application as 




du contenu de la demande telle 






Fassung htnaus 




filoH 
TIIBQ 




^u die o vwj ucipuovo 


1x1 




Der vorgeschnebene maschinenles- 




The prescribed machine-readable data 




Le support de donn^es present. 




bare Datentrager ist beigefugt 




earner is enclosed. 




d^chiffrable par machine, est annexd 






Die auf dem Datentrager gespei- 




The information recorded on the 




L'infornrwtion figurant sur le support 






cherte Information stimmt mit dem 




data earner is identical to the 




de donn6es est identique d celle 






schnftlichen Sequenzprotokoll 




written sequence listing. 




que contient la iiste de sequences 






uberein. 








6cnte. 




10. 


BenennungsgebOhren 


10. 


Designation fees 


10. 


Taxes de designation 




10.1 


Benennungsgebuhren werden fur 


10.1 Designation fees are paid in respect of 


101 Les taxes de d6signation sont 






nachstehende in der internationalen 




the following EPC Contracting States 




acquitt^es pour ceux des Etats 






Anmeldung bestimmte Vertrags^ 




designated in the international 




contractantt de la CBE designee 






staaten des EPU entrtchtet: 




application for a European patent 




dans la demande internatlonale qui 














sont indtques ci-apres* 




AT 


Osterreich 




Austna 




Autriche 




BE 


Belgten 




Belgium 




Belgique 




CH/LI Schweiz und Liechtenstein 




Switzerland and Liechtenstein 




Suisse et Liechtenstein 




DE 


Deutschland 




Germany 




Allennagne 


E 


OK 


DSnemark 




Denmark 




Danemark 


E 


ES 


Spanien 




Spam 




Espagne 


E 


Fl 


Finnland 




Finland 




Finlande 


B 


FR 


Frankreich 




France 




France 


B 


GB 


Vereinigtes Kontgreich 




United Kingdom 




Royaume>Uni 


E 


GR 


Griechenland 




Greece 




Grece 


E 


IE 


Ifland 




Ireland 




Irtande 


B 


IT 


Italien 




Italy 




Italie 


B 


LU 


Luxemburg 




Luxembourg 




Luxembourg 


[X] 


MC Monaco 




Monaco 




Monaco 


[X] 


NL 


Niederlande 




Netherlands 




Pays-Bas 


m 
m 


PT 


Portugal 




Portugal 




Portugal 


SE 


Schweden 




Sweden 




Suede 


□ 




1) 




11 






□ 




ti 












10.2 Derzeit ist nicht beabsrchtigt Benen- 


10 2 At present it is not intended to pay 


10 2 II n'est pas actuellement envisage 




nungsgebuhren fur dte in Feld 10.1 




designation fees for the EPC 




d'acquitter les taxes de designation 






nicht angekreuzten, aber in der 




Contracting States not marked with a 




pour les Etats contractants de la CBE 






internationalen Anmeldung bestimm- 




cross under 101 but designated in the 




qui ne sont pas coch6s sous la rubn- 






ten Vertragsstaaten des EPU zu 




international application. 




que 10 1. mais qui sont designes dans 






entnchten. Insoweit wtrd auf die 




No communication under Rule 85a(1) 




la dennande Internationale Le deman- 






Zustellung einer Mitteilung nach 




EPC in respect of these designation 




deur renonce ainsi e la notification 






Regel 85a(1) EPU verzichtet Sofem 




fees need be notified. If they have not 




prevue e la regie 85btsO) CBE. Si ces 






diese Benennungsgebuhren nicht bis 




been paid by the tinne the penod of 




taxes de designation ne sont pas ac- 






zum Ablauf der in Regel 85a(2) EPU 




grace allowed in Rule B5a(2) EPC 




quittees d I'expiration du deiai supple- 






vorgesehenen Nachfrist entnchtet 




expires, it is requested that no 




mentaire prevu d ta regie 85bis(2) CBE. 






werden. \A/ird beantragt. von einer 




communication be sent under 




tl est demande de s'abstenir d'envoyer 






Mittetlung nach Regel 69(1) EPU 




Rule 69(1) EPC. 




une notification, etablie conformeiDent 






abzusehen. 








eia regie 69(1) CBE 




1) 


Vorgesehen (ur dw Etntragung weitersr Voftrags- 




space for any other EPC Contracting States which 


1) 


Prdvu pot^ l'inscr^)tion d'autres Etats contractants 






staaten des EPU, fur die der PCT Oder das EPU 




may become PCT or EPC Contracting States after 




de la CBE A regard desquels to PCT ou la CBE 






nach Orudctegung dieses Formblatts m Kraft tnn. 




this form has been printed and which wer« de- 




emrera an vigif0ur vr*s I'mnpression du prteent 






und die m der internationalen Aivneldung fur em 




signated for a European patent n the mtematwnal 




formutoira el Qtf ont «t« dAsignte dans la 






•uropatsches Patent besfimmt waren 




application 




demande ntematicnale pour un brv^t europ^an 
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11. Extension des effets du brevet 
europten 

La pr^sente demande est ^gafement 
r6put6e demande d'extension d tous 
les Etats non adherents d la CBE 
design^ dans la demande Interna- 
tionale, avec (esquels existatent. lors 
du d^pdt de la demande. des ^accords 
d'extensionu*. Toutefois {'extension 
ne produH ses eff ets que si la taxe 
d'extension prescrite est acquitt6e. 
Le demandeur se propose actuelle- 
ment d'acquitter la taxe d'extension 
pour les Etats dent le nom est coch6 
a-aprds 

Slovdnie (• d compter du 1* mars 1 994) 
Utuanie (* d compter du 5 juillet 1 994) 
Lettonie d compter du I"' mai 1995) 
Albanie (* d compter du 1* f evner 1 996) 
RourT)ante(*d compter du 15octobre1996) 



1^ 11. Eretreckung des europiischen 
Patents 

Diese Anmeldung gtit auch als 
Erstreckungsantrag hinstchtlich aller in 
der intemationalen Anmeldung be- 
stimmten Nidit-Vertragsstaaten des 
EPU, mit denen bei Einreichung der 
intemationalen Anmeldung »Erstrek- 
kungsabkommena m Kraft waren* 
Die Erstreckung wird jedoch nur 
wirksam* wenn die vorgeschriebene 
Erstreckungsgebuhr entricKtet wbd. 
Der Anmelder beabsichtigt. die 
Erstreckungsgebuhr fur die nachfol- 
gend angekreuzten Staaten zu 
entrichten. 



□ 


SI 


Slowenien (* ab 1. Mdrz 1994) 


□ 


LT 


LitauenCabS Juli1994) 


□ 


LV 


Lettlandrab I.Mai 1995) 


□ 


AL 


Albanien (* ab 1 . Februar 1996) 


□ 


RO 


Rumanien r ab 15. Oktober 1996) 



11. Extension of the European patent 

This application is also considered as 
being a request for extension to all the 
non-Contracting States to the EPC 
designated in the international 
application with which "extension 
agreements" were m force on the date 
of filing the international application* 
However, the extension only takes 
effect if the prescribed extension fee 
is paid. 

The applicant intends to pay the 
extension fee for the States marked 
with a cross below: 

Slovenia (* as of 1 March 1994) 
Lithuania (* as of 5 July 1994) 
Latviarasofi May 1995) 
Albania (* as of 1 Februaiy 1996) 
Romania (* as of 1 5 October 1 996) 



1 ) Ptatz fur Staaten, mit denen vErstFedcungsab- 1) 
tcommena nach Drueklogung dieses FormMatts 
in Kraft treten und die tn der intemalonalen 
Artmeldung bestimmt waren 



Space for States with which "extension agree- 
ments' enter mto force after this form has beei 
printed and which were designated in the 
tonal application 



1) P^idvu pour des Etats 6 t'dgarddesqueb des vacoofds 
d'extension* entreront en vigueur apite rtmprassKin 
du prdsent f ormulaire et qui om 6t6 dteignte dans la 
demande mtemationale 



12. Automatischer Abbuchungsauftrag 
(Nur mqglich fiir Inhaber von beim 
EPA gefuhrten laufenden Konten) 

I I Das EPA wtrd beauftragt, nach 

MaSgabe der Vorschriften uber das 
automatische Abbuchungsverfahren 
fallige Gebuhren und Ausiagen vom 
untenstehenden laufenden Konto 
abzubuchen 

Nummer des laufenden Kontos/ 
Name des Kontoinhabers 



12. Automatic debit order 

(for EPO daposit account halden 

only) 

The EPO IS hereby authorised, under 
the Arrangements for the automatic 
debiting procedure^ to debit from the 
deposit account below any fees and 
costs falling due. 



Deposit account number/ Account 
holder's name 



12. Ordre de pr^^ement automatique 
(uniquamant possibia pour las 
tHulalras da comptes courants 
ouvarts aupr^ da I'OEB) 

Par la pr6sente. il est dennand6 d I'OEB 
de pr^lever du compte courant ch 
dessous les taxes et frais venant h 
6ch6ance. conform6ment d la r6gle- 
mentation relative au pr^l^vement 
automatk^ue 

du compte courant / Nom du 
titulaire du compte 



Ix] 13 Eventueiie Ruckzahlungen auf das 
beim EPA gef uhrte laufende Konto 

Nummer 



Name des Kontoinhabers 



13 Reimbursement, if any, to EPO 
deposit account number 

2800>0321 

Account holder's nanne 
VOSSIUS & PARTNER 



13. Remboursements dventuels d 
effectuer sur le compte courant 
ouvert auprds de I'OEB num6ro 



Nom du trtulaire du conrpte 



14. Unterschrfftlen) des <der) AnmeMer(s) 14. Signature's) of applicantfs) or 
Oder Vertreters representative 



14. SIgnaturets) du (des) demandeur(s) 
oumandataire 



Oft /Datum 



Fur Angestellte (Art. 133(3) EPO) mH 
allgemeiner Vollmacht: 



Place /Date 
Munich, 




Lieu/ Date 



3r 1998 



D 

Europe 

Foremi 
having a 



Jaenichen 
Patent Attorney 

(Art. 133(3) EPC) Pour les employes (art 133(3) CBE) 

disposant dun pouvoir g6n6ral : 



No. 



Namo(n} dos (der) Unterreichneten bttta mit 
Schreitynaschine wiedsrholen Bei junstischen 
Personen bttto auch die SteBung des (der) Unter- 
zetchneten mnerhalb der Gesellschaft eintragen 



Please type nameto) under stgnatureis) in the 
case of legal persons, the position of the signatorv 
within the company should also be typed 



VeutUez f atre ftguief le rtom dactylographid sous la 
signature Si ce rnyn ddsigne une personne morale, 
oputer la mention dactylographtde de (a position 
occupy par le signataire au sein da la soa6t6 
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Jae/PST/es 



EP 96 91 0483.5 
PCT/US96/03774 

Human Genome Sciences, Inc. 1 ?. (j 't.l- ] 

Our Ref.: C 2276 EP 

CLAIMS 

1 . A polynucleotide selected from the group consisting of 

(a) polynucleotides encoding at least the mature form of the polypeptide 
having the deduced amino acid sequence as shown in Figure 1 or 2; 

(b) polynucleotides having the coding sequence as shown In Figure 1 or 
2 encoding at least the mature fomi of the polypeptide; 

(c) polynucleotides encoding the polypeptide having the amino add 
sequence of at least the mature form of the polypeptide encoded by 
the cDNA contained in ATCC 97377 or ATCC 97457; 

(d) polynucleotides having the coding sequence of the cDNA contained 
In ATCC 97377 or ATCC 97457 encoding at least the mature form of 
the polypeptide: 

(e) polynucleotides encoding an amino acid sequence encoded by a 
polynucleotide of any one of (a) to (d), in which 1 to 5 or 5 to 10 
amino acids are substituted, deleted or added, in any combinations; 

(f) polynucleotides encoding amino acids 72-96, amino acids 115-126, 
amino acids 130-167, and/or amino acids 173-182 of SEQ ID N0:2; 
and/or amino acids 52-61 , amino acids 65-102, amino acids 108-1 17, 
and/or amino acids 132-138 of SEQ ID NO: 4; 

(g) polynucleotides comprising a fragment of at least 30 bases in length 
of a polynucleotide of any one of (a) to (d); and 

(h) polynucleotides which are at least 70% Identical to a polynucleotide 
as defined in any one of (a) to (d) or (g) and which encode a 
polypeptide having TNF delta or TNF epsilon activity: 

(i) polynucleotides encoding a polypeptide which is at least 70% 
identical to a polypeptide encoded by a polynucleotide of any one of 
(a)to(d); 

or the complementary strand of such a polynucleotide. 

2. The polynucleotide of claim 1 which is DNA or RNA. 



The DNA of dalm 2 which is genomic DNA. 



» • f 

ft* 



4. The polynucleotide of any one of dalms 1 to 3 which is fused to a 
heterologous polynucleotide. 

5. A vector containing the polynucleotide of any one of claims 1 to 4. 

6. The vector of claim 5 in which the polynucleotide is operatively linked to 
expression control sequences allowing expresston in prokaryotic or 
eukaryotto host ceils. 

7. A host cell genetically engineered with the polynucleotide of any one of 
claims 1 to 4 or the vector of claim 5 or 6. 

8. A process for producing a polypeptide having TNF delta or TNF epsilon 
activity comprising: culturing the host cell of claim 7 and recovering the 
polypeptide encoded by said polynucleotide from the culture. 

9. A process for producing cells capable of expressing a polypeptide having 
TNF delta or TNF epsilon activity comprising genetically engineering cells 
with the vector of claim 5 or 6, 

10. A polypeptide having the amino acid sequence encoded by a polynucleotide 
of any one of claims 1 to 4 or obtainable by the process of claim 8. 

11. An antibody against the polypeptide of daim 1 0. 

12. A nucleic acid molecule which specifically hybridizes to a polynucleotide of 
any one of claims 1 to 4. 

13. An antagonist/inhibitor of the polypeptide of daim 10. 



14. A pharmaceutical composition comprising the polynudeotide of any one of 
daims 1 to 4, the polypeptide of daim 10 or a DNA encoding and capable of 
expressing said polypeptide in vivo or the antagonist/inhibitor of daim 13 
and optionally a phamnaceutically acceptat)le carrier. 



•••• 
■ 
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15. A diagnostic composition comprising the polynucleotide of any one of claims 
1 to 4, the nucleic acid molecule of claim 12 or the antibody of claim 1 1 . 

1 6. Use of the polypeptide of claim 1 0 or the polynucleotide of any one of claims 
1 to 4 for the preparation of a pharmaceutical composition for the treatment 
of neoplasia, for wound-healing, for the treatment of restenosis, for 
regulating hematopoiesis in endothelial ceil development, for stimulating an 
immune response against parasitic, bacterial or viral Infections, or for the 
treatment and/or prevention of autoimmune diseases. 

17. Use of the antagonist/inhibitor of claim 13 for the preparation of a 
pharmaceutical composition for the treatment of cachexia, cerebral malaria, 
rheumatoid arthritis, for the prevention of graft-host rejection, for inhibiting 
bone resorption, for the treatment and/or prevention of osteoporosis, or for 
the treatment of endotoxic shock. 



18. A process for diagnosing a disease or a susceptibility to a disease related to 
an under-expression of the polypeptide of daim 10 comprising detemiining a 
mutation in a nucleic acid sequence encoding said polypeptide. 

19. A diagnostic process comprising analyzing for the presence of the 
polypeptide of claim 10 in a sample derived from a host. 

20. A method for identifying compounds which bind to and inhibit activation of 
the polypeptide of claim 10 comprising: 

(a) contacting a cell expressing on the surface thereof a receptor for the 
polypeptide, said receptor being associated with a second component 
capable of providing a detectable signal In response to the binding of 
a compound to said receptor, with an analytically detectable TNF 
delta polypeptide and a compound under conditions to pemiit binding 
to the receptor; and 



m m • 
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(b) determining whether the compound binds to and inhibits the receptor 
by detecting the absence of a signal generated from the interaction of 
the TNF delta with the receptor. 

A method for the production of a pharmaceutical composition comprising the 
steps of the method of daim 20 and (c) formulating the compound identified 
in step (b) in a pharmaceutically acceptable form. 



SEQUENCE LISTING 



ID GENERAL INFORMATION: 

(i) APPLICANT: NI, JIAN 

YU, GUO-LIANG 
GENTZ, REINER 
DILLON, PATRICK 

(ii) TITLE OF INVENTION: HUMAN TUMOR NECROSIS FACTOR DELTA AND 
EPSILON 

(iii) NUMBER OF SEQUENCES: 10 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: HUMAN GENOME SCIENCES, INC. 

(B) STREET: 9410 KEY WEST AVENUE 

(C) CITY: ROCKVILLE 

(D) STATE: MD 

(E) COUNTRY: US 

(F) ZIP: 20850 

(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: PatentIn Release «1.0, Version #1.30 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: A. ANDERS BROOKES 

(B) REGISTRATION NUMBER: 36,373 

(C) REFERENCE/DOCKET NUMBER: PF253 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (301) 309-8504 

(B) TELEFAX: (301) 309-8512 



(2) INFORMATION FOR SEQ ID N0:1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1717 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 333.. 1031 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 



1 3. Okt. 1998 



ACCTCTGTCC TTAGAGGGGA CTGGAACCTA ATTCTCCTGA GCCTGAGGGA GGGTGGAGGG 



60 



» • • 
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TCTCAAGACA ACGCTGTCCC CACGACGGAG TGCCAGGAGC 

GCTTTCCTCC TCCCTCCTTT TTTATTTTCA AGTTCCTTTT 

CCTTCTTCCC TTCTGCACCA CTGCCCGTAC CCTTACCCGC 

CCACTCTTGA AACCACAGCT GTTGGCAGGG TCCCCCAGCT 

TCTTGCTAGC CCCCAAAGGG CCTCCAGGCA AC ATG GGG 

Met Gly 
1 

CCG GCA CTC TCA GTT GCC CTC TGG TTG AGT TGG 
Pro Ala Leu Ser Val Ala Leu Trp Leu Ser Trp 
10 15 

N GCC GTG GCT TGT GCC ATG GCT CTG CTG ACC CAA 
Ala Val Ala Cys Ala Met Ala Leu Leu Thr Gin 
25 30 



ACTAACAGTA CCCTTAGATT 

TATTTCTCCT TGCGTAACAA 

GCGGCCACCT CCTTGCTACA 

CATGCCAGCC TCATCTCCTT 

GGC CCA GTC AGA GAG 
Gly Pro Val Arg Glu 
5 

GGG GCA GCT CTG GGG 
Gly Ala Ala Leu Gly 
20 

CAA ACA GAG CTG CAG 
Gin Thr Glu Leu Gin 
35 



AGC CTC AGG AGA GAG GTG AGC CGG CTG CAG AGG ACA GGA GGC CCC TCC 
Ser Leu Arg Arg Glu Val Ser Arg Leu Gin Arg Thr Gly Gly Pro Ser 
40 45 50 55 

CAG AAT GGG GAA GGG TAT CCC TGG CAG AGT CTC CCG GAG CAG AGT TCC 
Gin Asn Gly Glu Gly Tyr Pro Trp Gin Ser Leu Pro <31u Gin Ser Ser 
60 65 70 

GAT GCC CTG GAA GCC TGG GAG AAT GGG GAG AGA TCC CGG AAA AGG AGA 
Asp Ala Leu Glu Ala Trp Glu Asn Gly Glu Arg Ser Arg Lys Arg Arg 
75. 80 85 

GCA GTG CTC ACC CAA AAA CAG AAG AAG . CAG CAC TCT GTC CTG CAC CTG 
Ala Val Leu Thr Gin Lys Gin Lys Lys; Gin His Ser Val Leu His Leu 
90 95 100 

GTT CCC ATT AAC GCC ACC TCC AAG GAT GAC TCC GAT GTG ACA GAG GTG 
Val Pro He Asn Ala Thr Ser Lys Asp Asp Ser Asp Val Thr Glu Val 
105 HO 115 

ATG TGG CAA CCA GCT CTT AGG CGT GGG AGA GGC CTA CAG GCC CAA GGA 
Met Trp Gin Pro Ala Leu Arg Arg Gly Arg Gly Leu Gin Ala Gin Gly 
120 125 130 135 

TAT GGT GTC CGA ATC CAG GAT GCT GGA GTT TAT CTG CTG TAT AGC CAG 
Tyr Gly Val Arg He Gin Asp Ala Gly Val Tyr Leu Leu Tyr Ser Gin. 

140 145 . 150 

GTC CTG TTT CAA GAC GTG ACT TTC ACC ATG GGT CAG GTG GTG TCT CGA 
Val Leu Phe Gin Asp Val Thr Phe Thr Met Gly Gin Val Val Ser Arg 
155 160 165 

GAA GGC CAA GGA AGG CAG GAG ACT CTA TTC CGA TGT ATA AGA AGT ATG 
Glu Gly Gin Gly Arg Gin Glu Thr Leu Phe Arg Cys He Arg Ser Met 
170 175 180 

CCC TCC CAC CCG GAC CGG GCC TAC AAC AGC TGC TAT AGC GCA CGT CTC 
Pro Ser His Pro Asp Arg Ala Tyr Asn Ser Cys Tyr Ser Ala Gly Val 
185 190 195 



120 
180 
240 

300 
353 

401 

449 

4 97 

545 

593 

641 

689 

737 

785 

833 

881 

929 



TTC CAT TTA CAC CAA GGG GAT ATT CTG AGT GTC ATA ATT CCC CGG GCA 
Phe His Leu His Gin Gly Asp He Leu Ser Val He He Pro Arg Ala 



977 



200 



205 



3 

210 



215 



AGG GCG AAA CTT AAC CTC TCT CCA CAT GGA ACC TTC CTG GGG TTT GTG 
Arg Ala Lys Leu Asn Leu Ser Pro His Gly Thr Phe Leu Gly Phe Val 
220 225 230 

AAA CTG TGATTGTGTT ATAAAAAGTG GCTCCCAGCT TGGAAGACCA GGGTGGGTAC 
Lys Leu 



1025 



1081 



» • • « 



ATACTGGAGA 


CAGCCAAGAG 


CTGAGTATAT 


AAAGGAGAGG 


GAATGTGCAG GAACAGAGGC 


1141 


GTCTTCCTGG 


GTTTGGCTCC 


CCGTTCCTCA 


CTTTTCCCTT 


TTCATTCCCA CCCCCTAGAC 


1201 


TTTGATTTTA 


CGGATATCTT 


GCTTCTGTTC 


CCCATGGAGC 


TCCGAATTCT TGCGTGTGTG 


1261 


TAGATGAGGG 


GCGGGGGACG 


GGCGCCAGGC 


ATTGTCCAGA 


CCTGGTCGGG GCCCACTGGA 


1321 


AGCATCCAGA 


ACAGCACCAC 


CATCTAGCGG 


CCGCTCTAGA 


GGATCCCTCG AGGGGCCCAA 


1381 


GCTTACGCGT 


GCATGCGACG 


TCATAGCTCT 


CTCCCTATAG 


TGAGTCGTAT TATAAGCTAG 


1441 


CTTGGGATCT 


TTGTGAAGGA 


ACCTTACTTC 


TGTGGTGTGA 


CATAATTGGA CAAACTACCT 


1501 


ACAGAGATTT 


AAAGCTCTAA 


GGTAAATATA 


AAATTTTTAA 


GTGTATAATG TGTTAAACTA 


1561 


GCTGCATATG 


CTTGCTGCTT 


GAGAGTTTGG 


CTTACTGAGT 


ATGATTATGA AAATATTATA 


1621 


CACAGGAGCT 


AGTGATCTAT 


GTTGGTTTTA 


GATCAAGCCA AGGTCATTCA GGCCTCAGCT 


1681 


CAAGCTGTCA 


TGATCATATC 


AGCATACAAT 


TGTGAG 




1717 



(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 233 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Gly Gly Pro Val Arg Glu Pro Ala Leu Ser Val Ala Leu 
1 5 10 

Ser Trp Gly Ala Ala Leu Gly Ala Val Ala Cys Ala Met Ala 
20 25 30 

Thr Gin Gin Thr Glu Leu Gin Ser Leu Arg Arg Glu Val Ser 
35 40 45 



Gin Arg Thr Gly Gly Pro Ser Gin Asn Gly Glu Gly 
50 55 60 



Trp Leu 
15 

Leu Leu 



Arg Leu 
Trp Gin 



Tyr Pro 
Trp Glu 
Lys Gin 

Gin His Ser Val Leu His Leu Val Pro He Asn Ala Thr Ser Lys Asp 



Ser Leu Pro Glu Gin Ser Ser Asp Ala Leu Glu Ala 
65 70 75 

Glu Arg Ser Arg Lys Arg Arg Ala Val Leu Thr Gin 
85 90 



Asn Gly 
80 

Lys Lys 
95 



100 



105 



110 



Asp Ser Asp Val Thr Glu Val Met Trp Gin Pro Ala Leu Arg Arg Gly 
115 120 125 

Arg Gly Leu Gin Ala Gin Gly Tyr Gly Val Arg lie Gin Asp Ala Gly 
130 135 140 

Val Tyr Leu Leu Tyr Ser Gin Val Leu Phe Gin Asp Val Thr Phe Thr 
145 150 155 160 

Met Gly Gin Val Val Ser Arg Glu Gly Gin Gly Arg Gin Glu Thr Leu 

165 170 175 

Phe Arg Cys lie Arg Ser Met Pro Ser His Pro Asp Arg Ala Tyr Asn 
180 185 190 

Ser Cys Tyr Ser Ala Gly Val Phe His Leu His Gin Gly Asp lie Leu 
195 200 205 

Ser Val lie lie Pro Arg Ala Arg Ala Lys Leu Asn Leu Ser Pro His 
210 215 220 

Gly Thr Phe Leu Gly Phe Val Lys Leu 
225 230 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1305 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 2 ,.505 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

G GGG ACA GGA GGC CCC TCC CAG AAT GGG GAA GGG TAT CCC TGG GAG 
Gly Thr Gly Gly Pro Ser Gin Asn Gly Glu Gly Tyr Pro Trp Gin 
.1 5 10 15 

AGT CTC CCG GAG CAG AGT TCC GAT GCC CTG GAA GCC TGG GAG AGT <3GG 
Ser Leu Pro Glu Gin Ser Ser Asp Ala Leu Glu Ala Trp Glu Ser Gly 
20 25 30 

GAG AGA TCC CGG AAA AGG AGA GCA GTG CTC ACC CAA AAA CAG AAG AAT 
Glu Arg Ser Arg Lys Arg Arg Ala Val Leu Thr Gin Lys Gin Lys Asn 
35 40 45 

GAC TCC GAT GTG ACA GAG GTG ATG TGG CAA CCA GCT CTT AGG CGT GGG 
Asp Ser Asp Val Thr Glu Val Met Trp Gin Pro Ala Leu Arg Arg Gly 
50 55 60 



AGA GGC CTA CAG GCC CAA GGA TAT GGT GTC <:GA ATC CAG GAT GCT GGA 
i\rg Gly Leu Gin Ala Gin Gly Tyr Gly Val Arg lie Gin Asp Ala Gly 
65 70 75 
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GTT TAT CTC CTG TAT AGC CAG GTC CTG TTT CAA GAC GTG ACT TTC ACC 286 
Val Tyr Leu Leu Tyr Ser Gin Val Leu Phe Gin Asp Val Thr Phe Thr 
80 85 90 95 

ATG GGT CAG GTG GTG TCT CGA GAA GGC CAA GGA AGG CAG GAG ACT CTA 334 
Met Gly Gin Val Val Ser Arg Glu Gly Gin Gly Arg Gin Glu Thr Leu 
100 105 110 

TTC CGA TGT ATA AGA AGT ATG CCC TCC CAC CCG GAC CGG GCC TAG AAC 382 
Phe Arg Cys lie Arg Ser Met Pro Ser His Pro Asp Arg Ala Tyr Asn 
115 120 125 

AGC TGC TAT AGC GCA GGT GTC TTC CAT TTA CAC CAA GGG GAT ATT CTG 430 
Ser Cys Tyr Ser Ala Gly Val Phe His Leu His Gin Gly Asp lie Leu 
130 135 140 

AGT GTC ATA ATT CCC CGG GCA AGG GCG AAA CTT AAC CTC TCT CCA CAT 478 
Ser Val lie lie Pro Arg Ala Arg Ala Lys Leu Asn Leu Ser Pro His 
145 150 155 

GGA ACC TTC CTG GGG TTT GTG AAA CTG TGATTGTGTT ATAAAAAGTG 525 
Gly Thr Phe Leu Gly Phe Val Lys Leu 
160 165 

GCTCCCAGCT TGGAAGACCA GGGTGGGTAC ATACTGGAGA CAGCCAAGAG CTGAGTATAT 585 

AAAGGAGAGG GAATGTGCAG GAACAGAGGC GTCTTCCTGG GTTTGGCTCC CCGTTCCTCA 645 

CTTTTCCCTT TTCATTCCCA CCCCCTAGAC TTTGGATTTT ACGGATATCT TGCTTCTGTT 705 

CCCCATGGAG CTCCGAATTC TTGCGTGTGT GTAGATGAGG GGCGGGGGAC GGGCGCCAGG 765 

CATTGTTCAG ACCTGGTCGG GGCCCACTGG AAGCATCCAG AACAGCACCA CCATCTAGCG 825 

GCGCTCGAGG GAAGCACCGC GGGTTGGCCG AAGTCCACGA AGCCGCCTCT GCTAGGGAAA 885 

ACCCTGGTTC TCCATGCCAC AACTCTCTCC AGGGTGGCCT CTGCCTCTTC AACCCCACAA 945 

AGAAGCCTTA ACCTACGTCC TTCTCTCCAT CTATCGGACC CCAGTTTCCA TCACTATCTC 1005 

CAGAGATGTA GCTATTATGC GCCCGTCTAC AGGGGGTGCC CGACGATGAC GGTGCCTTCG 1065 

CAGTCAAATT ACTCTTCGGG TCCCAAGGTT TGGCTTTCAC GCGCTCCATT GCCCCGGCGT 1125 

GGCAGGCCAT TCCAAGCCCT TCCGGGCTGG AACTGGTGTC GGAGGAGCCT CGGGTGTATC 1185 

GTACGCCCTG GTGTTGGTGT TGCCTCACTC CTCTGAGCTC TTCTTTCTGA TCAAGCCCTG 1245 

CTTAAAGTTA AATAAAATAG AATGAATGAT AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 1305 



(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 168 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
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Gly Thr Gly Gly Pro Ser Gin Asn Gly Glu Gly Tyr Pro Trp Gin Ser 
1 5 10 . 15 

Leu Pro Glu Gin Ser Ser Asp Ala Leu Glu Ala Trp Glu Ser Gly Glu 
20 25 30 

Arg Ser Arg Lys Arg Arg Ala Val Leu Thr Gin Lys Gin Lys Asn Asp 
35 40 45 

Ser Asp Val Thr Glu Val Met Trp Gin Pro Ala Leu Arg Arg Gly Arg 
50 55 60 . 

Gly Leu Gin Ala Gin Gly Tyr Gly Val Arg He Gin Asp Ala Gly Val 
65 70 75 80 

Tyr Leu Leu Tyr Ser Gin Val Leu Phe Gin Asp Val Thr Phe Thr Met 
85 90 95 

Gly Gin Val Val Ser Arg Glu Gly Gin Gly Arg Gin Glu Thr Leu Phe 
100 105 110 

Arg Cys He Arg Ser Met Pro Ser His Pro Asp Arg Ala Tyr Asn Ser 
115 120 125 

Cys Tyr Ser Ala Gly Val Phe His Leu His Gin Gly Asp He Leu Ser 
130 135 140 

Val He He Pro Arg Ala Arg Ala Lys Leu Asn Leu Ser Pro His Gly 
145 150 155 160 

Thr Phe Leu Gly Phe Val Lys Leu 
165 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 231 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Met Pro He Pro Met lie Pro Asp Val Glu Leu Ala Glu Glu Ala Leu 
15 10 15 

Pro Lys Lys Thr Gly Gly Pro Gin Gly Ser Arg Arg Cys Leu Phe Leu. 
20 25 30 

Ser Leu Phe Ser Phe Leu He Val Ala Gly Ala Thr Thr Leu Phe Cys 
35 40 . 45 

Leu Leu His Phe Gly Val He Gly Pro Gin Arg Glu Glu Ser Pro Arg 
50 55 60 



Asp Leu Ser Leu Met Ser Leu Leu Ala Gin Ala Arg Ser Ser Ser Arg 
65 70 75 80 



Thr Pro Ser Asp Lys Pro Val Ala His Val Val Ala Asn Pro Gin Ala 
85 90 95 



Glu Gly Gin Leu Gin Trp Leu Asn Arg Arg Ala Asn Ala Leu Leu Ala 
100 105 110 

Asn Gly Val Glu Leu Arg Asp Asn Gin Leu Val Val Pro Ser Glu Gly 
115 120 125 

Leu Tyr Leu He Tyr Ser Gin Val Leu Phe Lys Gly Gin Gly Cys Pro 
130 135 140 

Ser Thr His Val Leu Leu Thr His Thr He Ser Arg lie Ala Val Ser 
145 150 155 160 

Tyr Gin Thr Lys Val Asn Leu Leu Ser Ala lie Lys Ser Pro Cys Gin 
165 170 175 

Arg Glu Thr Pro Glu Gly Ala Glu Ala Lys Pro Trp Tyr Glu Pro lie 
180 185 190 

Tyr Leu Gly Gly Val Phe Gin Leu Glu Lys Gly Asp Arg Leu Ser Ala 
195 200 205 

Glu He Asn Arg Pro Asp Tyr Leu Asp Phe Ala Glu Ser Gly Gin Val 
210 215 220 

Tyr Phe Gly He He Ala Leu 
225 230 

INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 204 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Met Thr Pro Pro Glu Arg Leu Phe Leu Pro Arg Val Cys Gly Thr Thr 
15 10 15 

Leu His Leu Leu Leu Leu Gly Leu Leu Leu Val Leu He Pro Gly Ala 
20 25 30 

Gin Gly Leu Pro Gly Val Gly Leu Thr Pro Ser Ala Ala Cys Thr Ala 
35 40 45 

Arg Gin His Pro Lys Met His Leu Ala His Ser Thr Leu Lys Pro Ala 
50 55 60 

Ala His Leu He Gly Asp Pro Ser Lys Gin Asn Ser Leu Leu Trp Arg 
65 70 75 80 



Ala Asn Thr Asp Arg Ala Phe Leu Gin Asp Gly Phe Ser Leu Ser Asn 
85 90 95 
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Asn Ser Leu Leu Val Pro Thr Ser Gly lie Tyr Phe Val 
100 105 



Val Val Phe Ser Gly Lys Ala Tyr Ser 
115 120 

Tyr Leu Ala His Glu Val Gin Leu Phe 
130 135 

Val Pro Leu Leu Ser Ser Gin Lys Met 
145 150 

Pro Trp Leu His Ser Met Tyr His Gly 
165 

(Sly Asp Gin Leu Ser Thr His Thr Asp 

180 185 

Ser Pro Ser Thr Val Phe Phe Gly Ala 
195 200 

12) INFORMATION FOR SEQ ID N0:7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



Pro Lys Ala Pro 
125 

Ser Ser Gin Tyr 
140 

Val Tyr Pro Gly 

155 

Ala Ala Phe Gin 
170 

Gly He Pro His 
Phe Ala Leu 



Tyr Ser Gin 

110 

Ser Pro Leu 



Pro Phe His 



Leu Gin Glu 
160 

Leu Thr Gin 
175 

Leu Val Leu 
190 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:7: 
GCGGGATCCC AGAGCCTCAC CACAG 
(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



25 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
CGCAAGCTTA CAATCACAGT TTCACAAAC 
(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



29 
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(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 
GCGGGATCCC CAGAGCCTCA CCACAG 26 
(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
CGCTCTAGAA CAATCACAGT TTCACAAAC 
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n ^ entire international application. 
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□ the description, claims or drawings (indicate particular elements below) or said claims Nos. . are so. unclear 
that no meaningful opinion could be formed (speqfy). 



□ the claims, or said claims Nos. . are so inadequately supported by the description that no meaningful 
opinion could be formed. 

1^ no international search report has been established for said claims Nos. 2N30. 



Form PCT/lPEA/409 (Box III) (Januarv 1994)* 



I^4TERNATI0NAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/US96/03774 



V* Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



I. STATEMENT 

Novelty (N) Claims S-12 and 16»20 YES 

Claims M and 13-15 NO 

Inventive Step QS) Claims 5-12 and 16-20 YES 

Claims M and 13-15 NO 

Industrial Applicability GA) Claims 1^2 YES 

Claims NONE NO 



2. CITATIONS AND EXPLANATIONS 

Claims 1-3. 13-15 lack novelty under PCT Article 33(2) as being anticipated by ADAMS, et al. 

ADAMS et al teach a cDNA clone which comprises at least 15 bases of the polynucleotide encoding a polypeptide 
comprising an amino acid sequence of instant SEQ ID NO: 2 (compare nucleotides 926-942 of ADAMS et al with nucleotides 
407-424 of the instant SEQ ID NO: 1), including RNA (which is anticipated by cDNAX and as the sequence was cloned, vectors 
and host cells comprising are likewise anticipated (at page 634, Table 2 and 632. ABSTRACT). Therefore, ADAMS et al leach 
all of the material compositions of instant claims 1-3 and 13-15 because the sequences of ADAMS et al are contained within the 
coding region of SEQ ID NO: 1, and as the length/sequence identity limitations are met by the recited nucleic acid array of 
ADAMS et al, its complement is contemplated. 

Claims M and 13-15 lack novelty under PCT Article 33(2) as being anticipated by ALLET, et al. 

ALLET et al teach a cDNA clone (column 15. Example 4) which comprises 12 (at least 11) nucleotides of a 
polynucleotide which encodes a polypeptide comprising an amino acid sequence of instant SEQ ID NO: 2 (compare amino acids 
113*116 of ALLET et al with amino acids 30-32 of the instant Figure lA, which is instant SEQ ID NO: 2), including RNA 
(which is anticipated by cDNA), genomic DNA (at column 4. lines 65-67; the "gene" definition would include genomic DNAX 
vectors, host cells and a means of producmg the TNF recorohinantly (claims 9-1 1). Therefore, ALLET et al teach all of the 
material compositions of claims 1-4 and 13-15 because, as embraced polynucleotides need only be 70% identical to 15 nucleotides 
of any degenerate sequence encoding the same amino acids, only 11 nucleotides ate required (less than 3 codons) to meet the 
limitations of the claims. 

Claims 5-12 and 16*20 the criteria set out in PCT Article 33(2)-(3X because the prior art does not teach or fairiy suggest 
polypeptdes comprising the enumemted sequences nor (Continued oa Supplemental Sheet) 
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VIIL Certain observationt on the International application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, arc made: 

The description fails to adequately enable practice of the claimed invention because: 

By claiming polynucleotide sequences using a polypeptide as the reference molecule, all degenerate polynucleotides 
capable of encoding the amino acid sequences are embraced. \U for example, all of the third positions of the codons are 
replaceable by wobble hypothesis mles (given nucleic acids of equal length) to give the same amino acid sequence by degeneracy 
of the genetic code, a nucleic acid having approximately 66.6% identity to the naturally occurring sequence would be expected 
to be present in the population of molecules. However, a polynucleotide which is 70% identical to said perfectly degenerate 
polynucleotide (having 66.6% identity) would not encode the same polypeptide and neither would such a molecule serve as a 
probe for the isolation of related proteins nor could it be used to produce the polypeptide as set forth in the instant SEQ ID NO: 
6 by recombinant means (the overall homology could be as low as 47%). As such, the limitations of the claims embrace 
polynucleotides which encode polypeptides that are not envisaged by the description. Therefore, as the descriptions &ils to 
adequately provide guidance or examples of a polynucleotide having 47% identity with the naturally occurring polynucleotide 
as set forth in SEQ ID NO: I, one skilled in the art could not make or use the embraced polynucleotides without undue 
experimentation because such a polynucleotide would not have a predictable (assayable) function. 

Claims i-4, 9 and 13*15 are not enabled as required under PCT Rule S.l(a) for the reasons set forth in the immediately preceding 
paragraph. 

The description fails to adequately enable practice of the claimed invention because: 

As written, claims embrace polypeptides that have approximately 58 and 56 amino acid residues randomly substituted 
in SEQ ID NOS: 2 and 4, respectively (at least 70% homology). While one skilled in the art would be able to make such random 
changes in sequence mechanically, there is no disclosed rationale that guides one to make changes to generate variants having 
70% identity in the absence of a confirmation of the possession of said variant(8) of a biological property peculiar to TNF. and 
such a functional limitation is not apparent in the claims. Moreover, it is well known in the ait that specific amino acids are 
essential for proper protein folding such that the substitution of amino acid residues cannot be made indiscriminately given the 
potential negative effects caused by (Continued on Supplemental Sheet) 
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NOTE: The following Information concerns the steps «riiich you are 

required to take for entry into the regional phase before the EPO. 
You are strongly advised to read it carefully • Failure to take the 
appropriate steps in due time could lead to the application being 
deemed withdrawn. 



1. European patent application no. 96910483.5 has been allotted to the 
above-mentioned international patent application. 

2. Applicants having neither a residence nor their principal place of 
business within the territory of one of the EPC Contracting States 
may initiate the regional (European) processing of the international 
application themselves, provided they do so before expiry of the 21st 
or 31st month as from the priority date (see Legal Advice of the EPO 
no. 18/92 published in OJ EPO 1992, 58). 

Note, however, that such applicants must be represented in the 
regional phase before the EPO as designated or elected Office by a 
professional representative whose name appears on the EPO list of 
representatives (Arts. 133(2) and 134(1) EPC). 

After expiry of the 21st or 31st month, any procedural steps which 
are taken by the representative of the applicant in the international 
phase, who is not, however, entitled to practise before the EPO, will 
have no effect and will, thus, result in loss of rights. 

The appointment of a professional representative entitled to practise 
before the EPO is possible/advisable at an early stage during the 
international phase (any time after the 14th month from the priority 
date) In view of representing applicants before the EPO as designated 
or elected Office. 
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Therefore, an appointment In due time is strongly recomnended, if it 
is intended that this representative should already act for entry 
into the regional phase, otherwise all communications will be for- 
warded from the EPO directly to the applicant* 

3. Applicants having their address within the territory of one of the 
EPC Contracting States are not obliged to appoint a professional 
representative entitled to practise before the EPO to represent them 
in the regional phase where the EPO is designated or elected Office. 

Note that due to the complexity of the proceedings, applicants are 
strongly advised to appoint such representative. Please keep in mind 
that, if a professional representative before the EPO has already 
acted for the applicant during the international phase, this repre- 
sentative is not automatically regarded as the representative for the 
regional phase. 

4. Applicants and professional representatives are recommended to 

file EPO Form 1200 (available free of charge from the EPO) for entry 
into the regional phase. The use of Form 1200, however. Is not 
mandatory. 

5. FOR ENTRY INTO THE REGIONAL PHASE BEFORE THE EPO the following 
procedural steps must be taken. (Note that non-completion or in- 
effective completion of the required steps will result In loss of 
rights or other disadvantage.) 

5.1 Within 21 months from the date of filing or (where applicable) 
from the earliest priority date if the EPO acts as DESIGNATED 
OFFICX pursuant to Article 22(1) PCT: 

a) Filing of a translation of the International application In an 
EPO official language If the International Bureau did not 
publish the application in one of those languages (Art. 22(1) 
PCT and Rule 104b(l)(a) EPC). 

Note that if such translation is not filed in due time, the 
international application before the EPO is deemed withdrawn 
(Art. 24(l)(iii) PCT). 

b) Payment of the national fee [national basic fee, the designa- 
tion fee for each State designated, (where applicable) the 
claims fees for the eleventh and each subsequent claim] and 
the search fee, where a supplementary European search report 
has to be drawn up (Rule 104b(l)(b), (c) EPC). 

Upon Bxpixy of the 21-*month time limit provided for in Rule 
104b(l) EPC the EPO sends the applicant or his appointed profes- 
sional representative the communication pursuant to Rule 85a(l) 
EPC (Form 1217) and (where applicable) Rule 69(1) EPC (Form 1205) 
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unless it has been notified of Its designation as elected Office 
in due time. 

5.2 Within 31 months from the date of filing or (where applicable) 
from the earliest priority date if the EPO acts as ELECTED OFFICE 
pursuant to Article 39(1) (a) PCT: 

a) Filing of a translation as under 5.1 a). 

b) Payment of the fees as under 5.1 b). 

c) Filing of the written request for examination and payment of 
the examination fee (Rule 104b(l)(d) EPC). 

Note that both acts must be performed In due time, otherwise 
the European patent application shall be deemed to be with- 
drawn (Art. 94(3) EPC). 

d) Payment of the renewal fee for the third year, if due before 
the eacpiration of the 31-month term (Rale 104b(l)(e) EPC). 

6. The amounts of the fees (equivalent in all currencies) are 
regularly published in the Official Journal of the EPO. 

If the national basic fee» the designation fees or the search fee 
have not been paid in time, they may still be validly paid within a 
grace period of one month as from notification of an EPO communica- 
tion (Rule B5a(l) EPC). 

If the renewal fee is not paid in time, it may still be validly paid 
within six months from the due date (Art. 86(2) EPC). 

In both cases, a surcharge is due. 

7. The international search report under Article 18 PCT (or the declare* 
tion under Article 17(2) (a) PCT) has been published by the Interna- 
tional Bureau. The date of publication can be ascertained from the 
copy of the published application documents sent by the International 
Bureau or from the international search report, if published sepa- 
rately. This publication takes the place of the mention of the publi- 
cation of the European search report (Art. 157(1) EPC). 

A request for examination, comprising a written request and payment 
of the examination fee» must be filed up to the end of six months 
after the above date. 
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However, in view of Article 22 or 39 PCT in conjunction with Rule 
104b(l)(d} EPC, the period for filing the request for examination 
does not ejq>ire before 21 or 31 months » respectively, from the date 
of filing (where applicable, the earliest priority date). 

A period of grace of one month from notification of an EPO communica- 
tion Is available In case either or both of the above acts have not 
been performed in time. Accordingly » a surcharge is due (Rule 85b 
EPC). 

8. This information letter is addressed by the EPO to the agent, if any» 
having acted for the applicant during the International phase of the 
application. 

Any further notifications on procedural matters will be addressed to 
the applicant, respectively his European representative, if the 
appointment of the latter has been comminlcated to the EPO in due 
time. In case of non-resident applicants, notification shall be 
deemed to have been made when dispatch has taken place, even If the 
letter is returned to the sender owing to the impossibility of 
delivering it to the addressee (Rule 78(2) EPC). 

9. For further details see the information for PCT applicants concerning 
time limits and procedural steps before the EPO as a designated and 
as an elected Office under the PCT (published as Supplement No. 1 to 
OJ EPO 12/1992, with changes published in OJ EPO 1994, 131). 
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HUMAN TUMOR NECROSIS FACTOR DELTA AND EPSILON 

This invention relates, in pan, to newly identified polynucleotides and 
polypeptides; variants and derivatives of the polynucleotides and polypeptides; processes 
for making the polynucleotides and the polypeptides, and their variants and derivatives; 
agonists and antagonists of the polypeptides; and uses of the polynucleotides, 
polypeptides, variants* derivatives, agonists and antagonists. In particular, in these and 
in other regards, the invention relates to polynucleotides and polypeptides of human 
tumor necrosis factor delta and epsilon, sometimes hereinafter referred to as ''TNF 
delta" and "TNF epsilon". 

BACKGROUND OF THE INVENTION 
Human mmor necrosis factors a (TNF-a) and /3 (TNF-0 or lymphotoxin) are 
related members of a broad class of polypeptide mediators, which includes the 
interferons, interieukins and growth factors, collectively called cytokines (Beutler, B. 
and Cerami, A., Annu. Re\\ immunoL. 7:625-635, 1989). 
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Tumor necrosis factor (TNF-a and TNF-j3) was originally discovered as a result 
of its anti-tumor activity, however, now it is recognized as a pleiotropic cytokine 
capable of numerous biological activities including apoptosis of some transformed cell 
lines, mediation of cell activation and proliferation and also as playing important roles 
in immune regulation and inflammation. 

To date, there are nine known members of the TNF-ligand superfamily, TNF-a, 
TNF-/3 (lymphatoxin-a), LT-/3, OX40L, FASL, CD30L. CD27L, CD40L and 4-lBBL. 
The ligands of the TNF ligand superfamily are acidic, TNF-like molecules with 
approximately 20% sequence homology hi the extracellular domains (range, 12%-36%) 
and exist mainly as membrane-bound forms with the biologically active form being a 
trimeric/multimeric complex. Soluble forms of the TNF ligand superfamily have only 
been identified so far for TNF, LTa, and FASL (for a genend review, see Giuss, H. 
and Dower, S.K., Blood, 85 f72):3378-3404 (1995)), which is hereby mcorporated by 
reference m its entirety. 

These proteins are involved in regulation of cell proliferation, activation, and 
differentiation, including control of cell survival or death by apoptosis or cytotoxicity 
(Armitage, R.J., Curr. Opin, Immunol., 6:407 (1994) and Smith, C.A., Celi 75:959 
1994). 

TNF is produced by a number of cell types, including monocytes, fibroblasts, 
T cells, namral killer (NK) cells and predominately by activated machrophages. TNF-a 
has been reported to have a role in the rapid necrosis of tumors, unmunostunulation, 
autoimmune disease, graft rejection, resistance to parasites, producing an anti-viial 
response, septic shock, growth regulation, vascular endothelium effects and metabolic 
effects. TNF-a also triggers endothelial cells to secrete various factors, inchiding PAF- 
1, IL-1, GM-CSF and IL-6 to promote cell proliferation. In addition, TNF-a up- 
regulates various cell adhesion molecules such as £-Selectin, ICAM-1 and VCAM-1. 
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The first step in the induction of the various cellular responses mediated by the 
members of the TNF ligand superfamily is tfieir binding to specific cell surface 
receptors. The TNF receptor superfamily contains at present ten known membrane 
proteins and several viral open reading frames encoding TNFR-related molecules. The 
p75 low-afRnity Nerve Growth Factor (NG)F receptor was the first cloned receptor of 
this family (Johnson, D. et al. Cell, 47:545 (1986). Subsequently, cloning of two 
specific receptors for TNF show that they were related to the NGF receptor (Loetscher, 
H- et al., Celi 67:351 (1990)), In recent years, a new type I-transmembrane TNF 
receptor superfamily has been established. This family includes the p7S nerve growth 
factor receptor. p60 TNFR-I. p80 TNFR-II. TNFR-RP/TNFR-III. CD27, CD30, CD40. 
4-lBB. OX40 and FAS/APO-l. In addition, several vual open readii^ frames encoding 
soluble TNF receptors have been identified, sudi as SFV-T2 in Shope fibroma virus 
(Smith, C.A. et Biochem. Biophys. Res. Commun.. 776:335. 1991) and Va53 or 
SaIF19R in vaccinia virus (Howard. S.T., Virology, 750:633, 1991). These receptors 
are characterized by multiple cysieine-rich domains in the extracellular (amino-terminal) 
domain, which have been shown to be involved in ligand binding. The average 
homology in the cysteine-rich extracellular region between the human family members 
are in the range of 25 to 30%. 

Clearly, there is a need for factors that regulate activation, and differentiation 
of normal and abnonnal cells. There is a need, therefore, for iBentification and 
characterization of such factors that modulate activation and differentiation of cells, both 
normally and in disease states. In panicular. there is a need to isolate and characterize 
additional TNF Hgands akin to members of the TNF ligand super-family that control 
apoptosis of transformed cell line^. mediate cell activation and proliferation and are 
functionally linked as primar>' mediators of immune regulation and inflammatory 
response, and, among other things, can play a role in preventing, ameliorating or 
correcting dysfunctions or diseases. 
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SUMMARY OF THE INVENTION 
Toward these ends, and others, it is an object of the present invention to provide 
novel polypeptides, referred to as novel TNF delta and TNF epsilon which have been 
putatively identified as bemg tumor necrosis factor ligands by homology between the 
amino acid sequence set out in Figures 1 and 2 and known amino acid sequences of 
other proteins in the tumor necrosis factor family such as human TNFa and TNF/3. 

The polypeptides of the present invention have been identified as a novel 
members of the TNF ligand super-family based on strucmral and biological similarities. 

It is a further object of the invention, moreover, to provide poljmucleotides that 
encode TNF delta and TNF epsilon, particularly polynucleotides that encode the 
polypeptide herein designated TNF delta and TNF epsilon. 

In a panicularly preferred embodiment of this aspect of the invention the 
polynucleotides comprise the region encoding human TNF delta and TNF epsilon in the 
sequences set out in Figures 1 and 2. 

In accordance with this aspect of the invention there are provided isolated nucleic 
acid molecules encoding human TNF delta, includmg mRNAs, cDNAs, genomic DNAs 
and, in further embodiments of this aspect of the invention, biologically, diagnostically, 
clinically or therapeutically useful variants, analogs or derivatives thereof, or fragments 
thereof, including fragments of the variants, analogs and derivatives. 

Among the particularly preferred embodiments of this aspect of the invention are 
namrally occurring allelic variants of human TNF delta and TNF epsilon. 

In accordance with this aspect of the present invention there are provided isolated 
nucleic acid molecules encoding a mamre human TNF delta polypeptide expressed by 
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the human cDNA comained in ATCC Deposit No. 97377 deposited on December 8, 
1995 and a mature human TNF epsilon polypeptide expressed by the human cDNA 
contained in ATCC Deposit No. 97457 deposited on March 1, 1996, 

It also is an object of the invention to provide TNF delta polypeptides, 
particularly human TNF delta and TNF epsilon polypeptides, duit destroy some 
transformed cell lines, mediate cell activation and proliferation and are functionally 
linked as primary mediators of unmune regulation and inflammatory response. 

In accordance with this aspect of the invention there are provided novel 
polypeptides of human origin referred to herein as TNF delta and TNF epsilon as well 
as biologically, diagnostically or therapeutically useful fragments, variants and 
derivatives thereof, variants and derivatives of the fragments, and analogs of the 
foregoing. 

Among the panicularly preferred embodiments of this aspect of the invention are 
variants of human TNF delta and TNF epsilon encoded by nanirally occurring alleles 
of the human TNF delta and TNF epsilon gene. 

It is another object of the invention to provide a process for producing the 
aforementioned polypeptides, polypeptide fragments* variants and derivatives, fragments 
of the variants and derivatives, and analogs of the foregoing. In a preferred 
embodiment of this aspect of the invention there are provided methods for producing the 
aforementioned TNF delta and TNF epsilon polypeptides comprising culmring host cells 
having expressibly incorporated therein an exogenously-derived human TNF delta- 
encoding polynucleotide and TNF epsilon-encoding polynucleotide under conditions for 
expression of human TNF delta and TNF epsilon in the host and then recovering the 
expressed polypeptide. 
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In accordance with another object the invention there are provided products, 
compositions, processes and methods that utilize the aforememioned polypeptides and 
polynucleotides for research, biological, clinical and therapeutic purposes, imer alia. 

In accordance with certain preferred embodiments of this aspect of the invention, 
there are provided products, compositions and methods, imer alia, for, among other 
things: assessing TNF delta and TNF epsilon expression in cells by determining TNF 
delta and TNF epsilon polypeptides or TNF delta-encoding mRNA or TNF epsilon- 
encoding mRNA polypeptides; assaying genetic variation and aberrations, such as 
defects, in TNF delta and TNF epsilon genes; and administering a TNF delta or TNF 
epsilon polypeptide or polynucleotide to an organism to augment TNF delta or TNF 
epsilon function or remediate TNF delta or TNF epsilon dysfunction. 

In accordance with certain preferred embodiments of this and other aspects of 
the invention there are provided polynucleotides and in particular probes that hybridize 
to human TNF delta or TNF epsilon sequences. 

In certain additional preferred embodiments of this aspect of the invention there 
are provided antibodies against TNF delta or TNF epsilon polypeptides. In certain 
particularly preferred embodiments in this regard, the antibodies are highly selective for 
human TNF delta or TNF epsilon. 

In accordance wuh another aspect of the present invention, there are provided 
TNF delta or TNF epsilon agonists. Among preferred agonists are molecules that 
mimic TNF delta or TNF epsilon. that bind to TNF delta-binding molecules or receptor 
molecules or to TNF epsilon-bindmg molecules or receptor molecules , and that elicit 
or augment TNF delta-induced or TNF epsilon-induced responses. Also among 
preferred agonists are molecules that interact with TNF delta and TNF epsilon or TNF 
delta and TNF epsilon polypeptides, or with other modulators of TNF delta activities, 
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and thereby potentiate or augment an effect of TNF delta and TNF epsilon or more than 
one effect of TNF delta and TNF epsilon. 

In accordance with yet another aspect of the present invention, there are provided 
TNF delta and TNF epsilon antagonists. Among preferred antagonists are those which 
mimic TNF delta and TNF epsilon so as to bind to TNF delta and TNF epsilon 
receptors or binding molecules but not elicit a TNF delta* and TNF epsilon-induced 
response or more than one TNF delta- and TNF epsilon-induced response. Also among 
preferred antagonists are molecules that bind to or interact with TNF delta aiul TNF 
epsilon so as to inhibit an effect of TNF delta ami TNF epsilon or more than one effect 
of TNF delta and TNF epsilon or which prevent ejq>ression of TNF delta and TNF 
epsilon. 

The agonists and antagonists may be used to mimic« augment or inhibit the action 
of TNF delta and TNF epsilon polypeptides. They may be used, for instance, to 
prevent septic shocks inflammaiion, cerebral malaria, activation of the HIV virus, graft- 
host rejection, bone resorption, rheumatoid arthritis and cachexia. 

In a further aspect of the invention there are provided compositions conu)rising 
a TNF delta and TNF epsilon polynucleotide or a TNF delta and TNF epsilon 
polypeptide for administration to cells in vitro, to cells ex vivo and to cells in vivo, or 
to a multicellular organism. Incertainparticularly preferred embodiments of this aspect 
of the invention, the compositions comprise a TNF delta and TNF epsilon 
polynucleotide for expression of a TNF delta and TNF epsilon polypeptide in a host 
organism for treatment of disease Panicuiarly preferred in this regard is expression in 
a human patient for treatment of a dysfunction associated with aberrant endogenous 
activity of TNF delta and TNF epsilon. 

Other objects, feamres. advantages and aspects of the present invention will 
become apparent to those of skill from the following description. It should be 



wo 97/33902 



PCTAJS9MI3774 



understood, however, that the following description and the specific examples, while 
indicating preferred embodiments of the invention, are given by way of illustration only. 
Various changes and modifications within the spirit and scope of tiie disclosed invention 
wUl become readily apparent to those skilled in the an from reading the following 
description and from readmg the other parts of the present disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The following drawings depict certain embodiments of the invention. They are 
illustrative only and do not limit the invention otherwise disclosed herein. 

Figure 1 shows the nucleotide and deduced amino acid sequence of human TNF 

delta. 

Figure 2 shows the nucleotide and deduced amino acid sequence of human TNF 
epsilon. 

Figure 3 shows the regions of similarity (alignment report) between amino acid 
sequences of TNFa, TNF|8 , TNF& and TNFe polypeptides. 

Figure 4 shows strucniral and functional features of TNF delta deduced by the 
indicated techniques, as a function of amino acid sequence. 

Figure S shows strucmral and functional feamres of TNF epsilon deduced by the 
indicated techniques, as a function of amino acid sequence. 

The following illustrative explanations are provided to facilitate understanding 
of certain terms used frequently herein, panicularly in the examples. The explanations 
are provided as a convenience and are not limitative of the invention. 
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The tem "digestion" of DNA refers to catalytic cleavage of the DNA with a 
restriction enzyme that acts only at certain sequences in the DNA. The various 
restriction enzymes referred to herein are conunercially available and their reaaion 
conditions* cofactors and other requirements for use are known and routine to the skilled 
artisan. 

For analytical purposes, typically, 1 ^g of plasmid or DNA fragment is digested 
with about 2 units of enzyme in about 20 ^1 of reaction buffer. For the purpose of 
isolating DNA fragments for plasmid construction, typically 5 to SO /ig of DNA are 
digested with 20 to 250 units of enzyme in proponionately larger volumes. 

Appropriate buffers and substrate amounts for particular restriction enzymes are 
described in standard laboratory manuals, such as those referenced below, and they are 
specified by commercial suppliers. 

Incubation times of about 1 hour at 37*C are ordinarily used, but conditions may 
vary in accordance with standard procedures, die supplier's instructions and the 
paniculars of the reaction. After digestion, reactions may be analyzed, and fragments 
may be purified by electrophoresis through an agarose or polyacrylamide gel, using well 
known methods that ar^^routine for those skilled in the art. 

The term "genetic elemenf** generally means a polynucleotide comprising a 
region that encodes a polypeptide or a region that regulates transcription or translation 
or other processes important to expression of the polypeptide in a host cell, or a 
polynucleotide comprising both a region that encodes a polypeptide and a region 
operably linked thereto that regulates expression. 

Genetic elements may be comprised within a vector that r^licates as an episomal 
element; that is, as a molecule physically independem of the host cell genome. Tliey 
may be comprised within mini-chromosomes, such as those diat arise durintg 
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amplification of iramfected DN A by methotrexate selection in eukaryotic cells. Genetic 
elements also may be comprised within a host cell genome; not in their natural state but, 
rather, following manipulation such as isolation, cloning and introduction into a host cell 
in the fonn of purified DNA or in a vector, among others. 

The term "isolated" means altered "by the hand of man" from its natural state; 
i.e., if it occurs in nature, it has been changed or removed from its original 
envkonmem, or both. For example, a naturally occurring polynucleotide or a 
polypeptide naturally present in a living anunal in its natural state is not ''isolated,*' but 
the same polynucleotide or polypeptide separated from die coexisting materials of its 
naniral state is "isolated", as the term is employed herein. For example, with respect 
to polynucleotides, the term isolated means diat it is separated from die chromosome and 
cell in which it namrally occurs. 

As part of or following isolation, such polynucleotides can be joined to other 
polynucleotides, for mutagenesis, to form fusion proteins, and for propagation or 
expression in a host, for instance. The isolated polynucleotides, alone or joined to other 
polynucleotides such as vectors, can be introduced into host cells, in culture or in whole 
organisms, after which such DNAs still would be isolated, as die term is used herein, 
because diey would not be in dieir naturally occurring form or enviromnent. 

Similarly, the polynucleoiides and polypeptides may occur in a composition, such 
as a media formulations, solutions for introduction of polynucleotides or polypeptides, 
for example, into cells. compositioiLs or solutions for chemical or enz]anatic reactions, 
for instance, which are not naturally occurring compositions, and, therein remain 
isolated polynucleotides or polypeptides widiin the meaning of that term as it is 
employed herein. 

The term "ligation" refers to the process of forming phosphodiester bonds 
between two or more polynucleotides, which most often are double snranded DNAs. 



-10- 



wo 97/33902 



PCT/US96/D3774 



Techniques for ligation are well known to the an and protocols for ligation are described 
in standard laboratory manuals and references, such as, for instance, Sambrook et al.. 
Molecular Cloning, a Laboratory Manual, 2nd Ed.; Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, New York (1989) and Maniatis et aL, pg. 146, as cited 
below. 

The term "oligonucleotide(s)" refers to relatively short polynucleotides. Often 
the term refers to single-stranded deoxyribonucleotides, but it can refer as well to single- 
or double-stranded ribonucleotides, RNA:DNA hybrids and double-stranded DNAs, 
among others. 

Oligonucleotides, such as single-stranded DNA probe oligonucleotides, often are 
synthesized by chemical methods, such as those implemented on automated 
oligonucleotide synthesizers. However, oligonucleotides can be made by a variety of 
other methods, including in vitro recombinant DNA*mediated techniques and by 
expression of DNAs in cells and organisms. 

Initially, chemically syndiesized DNAs Qrpically are obtained without a 5* 
phosphate. The 5* ends of such oligonucleotides are not substrates for phosphodiester 
bond formation by ligation reactions that employ DNA ligases typically used to form 
recombinant DNA molecules. Where ligation of such oligonucleotides is desired, a 
phosphate can be added by standard techniques, such as those that employ a kinase and 
ATP. 

The 3' end of a chemically synthesized oligonucleotide generally has a free 
hydroxyl group and. in the presence of a ligase, such as T4 DNA ligase, readily will 
form a phosphodiester bond with a 5* phosphate of another polynucleotide, such as 
another oligonucleotide. As is well known, diis nsaction can be prevented selectively, 
where desued, by removing the phosphates of the other polynucleotide(s) prior to 
ligation. 



wo 97/33902 



PCTrtJS9fi/03T74 



Plasmids generally are designated herein by a lower case p preceded and/or 
followed by capital letters and/or munben, in accordance with standard naming 
conventions that are familiar to those of slcill in the an. Starting plasmids disclosed 
herein are either commercially available, publicly available on an unrestricted basis, or 
can be constructed from available plasmids by routine application of well known, 
published procedures. Many plasmids and other cloning and expression vectors that can 
be used in accordance with the present invention are well known and readily available 
to those of skill in the an. Moreover, those of skill readily may construct any number 
of other plasmids suitable for use in the invention. The properties, construction and use 
of such plasmids, as well as other vectors, in the present invetttion will be readily 
apparent to those of skill from the present disclosure. 

The term "polynucleotide(s)" generally refers to any polyribonucleotide or 
polydeoxribonucleotide, which may be unmodified RNA or DNA or modified RNA or 
DNA. Thus, for instance, polynucleotides as used herein refers to, among others, 
single-and double-stranded DNA. DNA that is a mixmre of single-and double-stranded 
regions, single- and double-stranded RNA, and RNA that is mixture of single- and 
double-stranded regions, hybrid molecules comprisiiig DNA and RNA that may be 
single-stranded or. more typically, double-stranded or a mucmre of single- and double- 
stranded regions. In addition, polynucleotide as used herein refers to triple-stranded 
regions comprising RNA or DNA or both RNA and DNA. The strands in such regions 
may be from the same molecule or from different molecules. The regions may include 
all of one or more of the molecules, but more typically involve only a region of some 
of the molecules. One of the molecules of a triple-helical region often is an 
oligonucleotide. 

As used herein, the term polynucleotide includes DNAs or RNAs as described 
above that contain one or more mixlirted bases. Thus, DNAs or RNAs with backbones 
modified for stability or for other reasons are "polynucleotides" as that term is intended 
herein. Moreover, DNAs or RNAs comprising unusual bases, such as inosine, or 
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modified bases, such as tritylated bases, to name just two examples, are polynucleotides 
as the tenn is used herein. 

It will be appreciated that a great variety of modifications have been made to 
DNA and RN A that serve many useful purposes known to ihosc of skill in the art. The 
term polynucleotide as h is employed herein embraces such chemically, enqrmatically 
or metabolically modified forms of polynucleotides, as well as the chemical forms of 
DNA and RNA characteristic of viruses and cells, including simple and complex cells, 
inter alia. 

The term "'polypeptides," as used herein, includes all polypeptides as described 
below. The basic suiicture of polypeptides is well known and has been described in 
innumerable textbooks and other publications in the art* In this context, the term is used 
herein to refer to any peptide or protein comprising two or more amino acids joined to 
each other in a linear chain by peptide bonds. As used herein, the term refers to both 
short chains, which also commonly are referred to in the art as peptides, oligopeptides 
and oligomers, for example, and to longer chains, which generally are referred to in the 
art as proteins, of which there are many types. 

It will be appreciated that polypeptides often contain amino acids other than die 
20 amino acids commonly referred to as the 20 naturally occurring amino acids, and that 
many amino acids, including the terminal amino acids, may be modified in a given 
polypeptide, either by namral processes, such as processing and other post-translational 
modifications, but also by chemical modification techniques which are well known to 
the an. Even the common modifications that occur namrally in polypeptides are too 
numerous to list exhaustively here, but they are well described in basic texts and in 
more detailed monographs, as well as in a voluminous research literature, and they are 
well known to those of skill in the an. Among the known modifications which may 
be present in polypeptides of the present invention are, to name an illustrative few, 
acetylation, acylation. ADP*ribosylation, amidation, covalent attachment of flavin. 
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covalent attachment of a heme moiety, covalent attachment of a nucleotide or nucleotide 
derivative, covalent attachment of a lipid or lipid derivative, covalent attachment of 
phosphotidylinositol, cross-linkmg, cyclization, disulfide bond formation, formation of 
covalent cross-links, foimation of cystine, formation of pyroglutamate, formylation, 
gamma-carboxylation, glycosylation, GPI anchor formation, hydroxylation, iodination, 
methylation, myristoylation, oxidation, proteolytic processing, phosphorylation, 
prenylation, racemization, selenoylation, sulfation, transfer-RNA mediated addition of 
amino acids to proteins such as arginylation, and ubiquitination. 

Such modifications are well known to those of skill and have been described in 
great detail in the scientific literature. Several particularly common modifications, 
glycosylation, lipid attachment, sulfation, gamma-carboxylation of glutamic acid 
residues, hydroxylation and ADP-ribosylation, for instance, are described in most basic 
texts, such as, for instance Proteins - Structure and Molecular Properties* 2nd Ed., T. 
E. Creighton, W. H. Freeman and Company, New York (1993). Many detailed reviews 
are available on this subject, such as, for example, those provided by Wold, F., 
Posnranslational Protein Modifications: Perspectives and Prospects, pgs. 1-12 in 
Posttranslational Covalent Modification of Proteins, B. C. Johnson, Ed., Academic 
Press, New York (1983); Seifter et al.. Analysis for protein modifications and 
nonprotein cofactors. Meth, EnzymoL, 182: 626-646 (1990) and Rattan et al.^ Protein 
Synthesis: Posttranslational Modifications and Agii^, Ann. N.Y. Acad. ScL, 663: 48-62 
(1992). 

It will be appreciated, as is well known and as noted above, that polypeptides are 
not always entirely linear. For instance* polypeptides may be branched as a result of 
ubiquitination, and they may be circular, with or without branching, generally as a result 
of posuranslation events, including naniral processing event, and events brought about 
by human manipulation which do not occur nanirally. Circular, branched and branched 
circular polypeptides may be synthesized by non-translational natural process and by 
entirely synthetic methods, as well. 
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Modifications can occur anywhere in a polypq)ticie» includipg the peptide 
backbone, the amino acid side-chains and the amim) or carboxyl tennini. In fact, 
blockage of the amino or carboxyl group in a polypeptide, or both, by a covalent 
modification, is conunon in naturally occurring and synthetic polypeptides and such 
modifications may be present in polypeptides of the present invention, as well. For 
instance, the amino terminal residue of polypeptides made m E. coli, prior to proteolytic 
processing, atanost invariably will be N-fonnyhneifaionine. 

The modifications that occur in a polypeptide often will be a fiin^on of how it 
is made. For polypeptides made by expressing a cloned gene in a host, for instance, 
the nature and extent of the modifications in large part will be d^miined by the host 
cell posttranslational modification capacity and the modification signals presem in the 
polypeptide amino acid sequence. For instance, as is well known, glycosylation often 
does not occur in bacterial hosts such as £. colt. Accordingly, when glycosylation is 
desired, a polypeptide should be expressed in a glycosylating host, generally a 
eukaiyptic cell. Insect cells often carry out the same posttranslational glycosylations as 
mammalian cells and. for this reason, insect cell e)qpression systems have been 
developed to express efficiently mammalian proteins having native patterns of 
glycosylation, inter alia. Similar consideratioris ai^ly to other modifications. It will 
be appreciated ttiat the same type of modification may be present in the same or varying 
degree at several sites in a given polypeptide. Also, a given polypeptide may contain 
numy types of modifications. In general, as used herein, the term polypeptide 
encompasses all such modtftcatioas. panicularly those that are present in polypeptides 
symhesized by expressing a polynucleotide in a host cell. 

The term "varianMs)" of polynucleotides or polypeptides, as the term is used 
herein, are polynucleotides or polypeptides that differ from a reference polynucleotide 
or polypeptide, respectively. Variants in this sense are described below and elsewhere 
in the present disclosure in greater detail. 
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A polynucleotide variant is a polynucleotide that differs in nucleotide sequence 
from another, reference polynucleotide. Generally* differences are limited so that die 
nucleotide sequences of the reference and the variant are closely similar overall and, in 
many regions, identical. As noted below, chaiiges in the nucleotide sequence of the 
variant may be silem. That is, they may not alter the amino acids encoded by the 
polynucleotide. Where alterations are limited to silent changes of this type a variant will 
encode a polypeptide with the same amino acid sequence as the reference. Also as 
noted below, changes in the nucleotide sequence of the variant may alter the amino acid 
sequence of a polypeptide encoded by the reference polynucleotide. Such nucleotide 
changes may result in amino acid substimtions, additions, deletions, fusions and 
truncations in the polypeptide encoded by die reference sequence, as discussed below. 

A polypeptide variant is a polypeptide that differs in amino acid sequence from 
another, reference polypeptide. Generally, differences are limited so that the sequences 
of the reference and the variant are closely similar overall and, in numy region, 
identical. A variant and reference polypeptide may differ in amino acid sequence by 
one or more substitutions, additions, deletions, fusions and ouncations, which may be 
present in any combination. 

The term "receptor molecule/ as used herein, refers to molecules which bind 
or interact specifically with TNF delta or TNF epsilon polypeptides of the present 
invention, including not only classic receptors, which are preferred, but also other 
molecules that specifically bind to or interact widi polypeptides of the invention (which 
also may be referred to as "binding molecules" and "interaction molecules," respectively 
and as "TNF delta binding molecules" and "TNF delta interaction molecules" or "TNF 
epsilon binding molecules" and "TNF epsilon interaction molecules." Binding between 
polypeptides of the invention and such molecules, including receptor or binding or 
interaction molecules may be exclusive to polypeptides of the invention, which is very 
highly preferred, or it may be highly specific for polypeptides of the invention, which 
is highly preferred, or it may be highly specific to a group of proteins that includes 
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polypeptides of the invention, which is preferred, or it may be specific to several groups 
of proteins at least one of which includes polypeptides of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to novel TNF delta and TNF epsilon polypeptides 
and polynucleotides, among other diings, as described in greater detail below. In 
particular, the invention relates to polypeptides and polynucleotides which are related 
by amino acid sequence homology to the TNF ligand superfamily . The invention relates 
especially to TNF delta having the nucleotide and amino acid sequences set out in 
Figure 1 , and to the TNF nucleotide and amino acid sequences of the human cDN A in 
ATCC Deposit No. 97377. The invention also relates especially to TNF epsilon having 
the nucleotide and amino acid sequences set out in Figure 2, and to the TNF epsilon 
nucleotide and amino acid sequences of the human cDNA in ATCC Deposit No. 97457. 
The deposits are hereinafter referred to as the deposited clones or as "the cDNA of the 
deposited clones." It will be appreciated that the nucleotide and amino acid sequences 
set out in Figures 1 and 2 were obtained by sequencing the human cDNA of die 
deposited clones. Hence, the sequence of the deposited clone is controlling as to aiqr 
discrepancies between die two and any reference to the sequences of Figures 1 and 2 
include reference to the sequences of die hunuui cDNA's of the deposited clones. 

In accordance widi one aspect of the present invention, there are provided 
isolated polynucleotides which encode die TNF delta and TNF epsilon polypeptides 
having the deduced amino acid sequences of Figures 1 and 2. 

Using die information provided herein, such as die polynucleotide sequewe set 
out in Figure 1 , a polynucleotide of the present invention encoding human TNF delta 
polypeptide may be obtained using sundard cloning and screening procedures, such as 
diose for cloning cDN As using mRN A from cells of human tissue as staning material. 
Illustrative of die invention* die polynucleotide set out in Figure 1 was discovered in a 
cDNA library derived from cells of human heart tissue. 
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Human TNF delta of the invention is stmciurally related to other proteins of the 
TNF ligand superfamily, as shown by the results of sequencing the cDNA encoding 
hunian TNF delta in the deposited clone. The cDNA sequence thus obtained is set out 
in Figure 1. It contains an open reading frame encoding a protein of about 233 amino 
acid residues with a deduced molecular weight of about 25.871 kDa. The protein 
exhibits greatest homology to TNFa, among known proteins. The entire amino acid 
sequence of TNF delta of Figure 1 has about 38% identity to the amino acid sequence 
ofTNFa. 

A polynucleotide of the present invention encoding human TNF epsilon 
polypeptide may be obtained using standard cloning and screening procedures* such as 
those for cloning cDNAs using mRNA from cells of human tissue as starting material. 
Illustrative of the invention, the polynucleotide set out in Figure 2 was discovered in a 
cDNA library derived from cells of human heart tissue. 

Human TNF epsilon of the invention is structurally related to other proteins of 
the TNF ligand superfamily, as shown by the results of sequencmg the cDNA encoding 
human TNF epsilon in the deposited clone. The cDNA sequence thus obtained is set 
out in Figure 2. The TNF epsilon sequence is nearly identical to the sequence of TNF 
delta as set out in Figure 1 minus the initial 50 amino acids and a region of TNF delta 
comprising amino acid 86 to amino acid 92. Accordingly, TNF epsilon is a splicing 
variant of TNF delta. TNF epsilon comprises 168 amino acid residues and the sequence 
of Figure 2 shows the manire protein of TNF epsilon without any N-terminai 
hydrophobic region. The protem exhibits greatest homology to TNFa. TNF epsilon 
of Figure 2 has about 20^ idcntii\ lo the amino acid sequence of TNFa. 

Polynucleotides of the present invention may be in the form of RNA, such as 
mRNA, or in the fonn of DNA. including, for instance, cDNA and genomic DNA 
obtained by cloning or produced by chemical synthetic techniques or by a combination 
thereof. The DNA may be double*stranded or single-stranded. Single-soranded DNA 
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may be the coding strand, also known as the sense strand* or it may be the non-coding 
strand, also refened to as ttie anti-sense strand. 

The coding sequence which encodes the polypeptide may be identical to the 
coding sequence of the polynucleotide shown in Figures 1 and 2. It also may be a 
polynucleotide with a different sequence, which, as a result of the redundancy 
(degeneracy) of the genetic code, encodes the polypeptide of the DNA of Figures 1 and 

Polynucleotides of the present invention whidi encode die polypeptide of Figures 
1 and 2 may include, but are not limited to the coding sequence for the nianue 
polypeptide, by itself: the coding sequence for the mamre polypeptide and additional 
coding sequences, such as those encoding a leader or secretory sequence, such as a pre-, 
or pro- or prepro- protein sequence; the coding sequence of the mature polypeptide, 
with or without the aforementioned additional coding sequences, together with 
additional, non-coding sequences, including for example, but not limited to introns and 
non-coding 5* and 3* sequences, such as the transcribed, non-translated sequences that 
play a role in transcription, mRNA processing - including splicing and polyadenylation 
signals, for example - ribosome binding and stability of xnRNA; additional coding 
sequence which codes for additional amino acids, such as those which provide additional 
functionaUties. 

Thus, for instance, the polypeptide may be ftised to a marter sequence, such ais 
a peptide, which facilitates purification of the fiised polypeptide. In certain preferred 
embodiments of this aspect of the invention, the marker sequence is a hexa-histidine 
peptide, such as the tag provided in the pQE vector (Qiagen, Inc.), among others, many 
of which are commercially available. As described in Gentz et al., Proc. Natl. Acad. 
ScL, USA. 56:821-824 (1989), for instance, hexa-histidine provides for convenient 
purification of the fusion protein. The HA tag corresponds to an epitope derived of 
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influenza hemagglutinin protein, which has been described by Wilson et aL. Cell, 
57:767 (1984). for instance. 

In accordance with the foregoing, the term "polynucleotide encoding a 
polypeptide" as used herein encompasses polynucleotides which include a sequence 
encoding a polypeptide of the present invention, panicularly the human TNF delta and 
TNF epsilon having the amino acid sequences set out in Figures 1 and 2. The term 
encompasses polynucleotides that include a single continuous region or discontinuous 
regions encoding the polypeptide (for example, intemipted by introns) together with 
additional regions, that also may contain coding and/or non-coding sequences. 

The present invention further relates to variants of the herein above described 
polynucleotides which encode for fragments, analogs and derivatives of the polypeptide 
having the deduced amino acid sequence of Figures 1 and 2. A variant of the 
polynucleotide may be a namrally occurring variant such as a naturally occurring allelic 
variant, or it may be a variant that is not known to occur naturally. Such non-namrally 
occurring variants of the polynucleotide may be made by mutagenesis techniques, 
including those applied to polynucleotides, cells or organisms. 

Among variants in this regard are variants that differ from the aforementioned 
polynucleotides by nucleotide subsiimtions, deletions or additions. The substitutions, 
deletions or additions may involve one or more nucleotides. The variants may be 
altered in coding or non*coding regions or both. Alterations in the coding regions nuiy 
produce conservative or non-consenrative amino acid substitutions, deletions or 
additions. 

Among the panicularly preferred embodiments of the invention in this regard are 
polynucleotides encoding polypeptides having the amino acid sequence of TNF delta and 
TNF epsilon set out in Figures 1 and 2; variants, analogs, derivatives and fragments 
thereof, and fragments of the variants, analogs and derivatives. 
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Further particularly preferred in this regard are polynucleotides encoding TNF 
delta and TNF epsilon which have the amino acid sequence of. the TNF delta and TNF 
epsiion polypeptide of Figures 1 and 2 in which several, a few, 5 to 10, 1 to 5, 1 to 3, 
2, 1 or no amino acid residues are substituted, deleted or added, in any combination. 
Especially preferred among these are silent substimtions, additions and deletions, which 
do not alter die propenies and activities of the TNF delta and TNF epsilon. Also 
especially preferred in this regard are conservative substitutions. Most highly preferred 
are polynucleotide encoding polypeptides having the amino acid sequence of Figures 1 
and 2, without substitutions. Further preferred embodiments of the invention are 
polynucleotides that are at least 70% identical to a polynucleotide encodiiig the TNF 
delta and TNF epsilon polypeptide having the amino acid sequence set out in Figures 
1 and 2, and polynucleotides which are complementary to such polynucleotides. 
Alternatively, most highly preferred are polynucleotides that comprise a region that is 
at least 80% identical to a polynucleotide encoding the TNF delta and TNF epsilon 
polypeptide and polynucleotides complementary thereto. In this regard, polynucleotides 
at least 90% identical to the same are panicularly preferred, and among diese 
panicularly preferred polynucleotides, those with at least 95% are especially preferred. 
Furthermore, those with at least 97% are highly preferred among those with at least 
95%, and among these those with at least 98% and at least 99% are particulariy highly 
preferred, with at least 99% being the more preferred. 

Particularly preferred embodiments in diis respect, moreover, are polynucleotides 
which encode polypeptides which retain substantially die same biological function or 
activity as the mamre polypeptide encoded by die cDNA of Figures 1 and 2. 

The present invention further relates to polynucleotides that hybridize to the 
herein above-described sequences, in this regard, die present invention especially relates 
to polynucleotides which hybridize under stringent conditions to the herein above- 
described polynucleotides. As herein used, the term ''stringent conditions" means 
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hybridization will occur when at least 95% and preferably at least 97% of the bases 
between sequences are complementary (e.g., G:C; A:T). 

As discussed additionally herein regarding polynucleotide assays of the invention, 
for instance, polynucleotides of the invention as discussed above, may be used as a 
hybridization probe for cDNA and genomic DNA to isolate full-length cDNAs and 
genomic clones encoding TNF delta and TNF epsilon and to isolate cDN A and genomic 
clones of other genes that have a high sequence similarity to the human TNF delta and 
TNF epsilon gene. Such probes generally will comprise at least 15 bases. Preferably, 
such probes will have at least 30 bases and may have at least 50 bases. 

For example, the coding region of the TNF delta and TNF epsilon gene may be 
isolated by screening using the known DNA sequence to synthesize an oligonucleotide 
probe. A labeled oligonucleotide having a sequence complementary to that of a gene 
of the present invention is then used to screen a library of human cDNA, genomic DNA 
or mRNA to determine which members of the library the probe hybridizes to. 

The polynucleotides and polypeptides of the present invention may be employed 
as research reagents and materiais for discovery of treatments and diagnostics to human 
disease, as further discussed herein relating to polynucleotide assays, imer alia. 

The polynucleotides may encode a polypeptide whidi is the nuiture protein plus 
additional amino or carboxyl-termtnal amino acids, or amino acids interior to the mamre 
polypeptide (when the mature form has more than one polypeptide chain, for instance). 
Such sequences may play a role in processing of a protein from precursor to a mature 
form, may facilitate protein trafTicking* may prolong or shorten protein halMife or may 
facilitate manipulation of a protein for assay or production, among other things. As 
generally is the case in siiu. the additional amino acids may be processed away from the 
mature protein by cellular enzymes. 
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A precursor protein, having the mature form of the polypeptide fused to one or 
more prosequences may be an inactive form of the polypeptide. When prosequences are 
removed such inactive precursors generally are activated. Some or all of the 
prosequences may be removed before activation. Generally, such precursors are called 
proproteins. 

In sum, a polynucleotide of the present invention may encode a mamre protein, 
a mature protein plus a leader sequence (which may be referred to as a preprotein), a 
precursor of a mature protein having one or more prosequences which are not the 
leader sequences of a preprotein, or a preproprotein, which is a precursor to a 
proprotein, having a leader sequence and one or more prosequences, which generally 
are removed during processing steps that produce active and mamre forms of the 
polypeptide. 

Deposits containing human TNF delta and hirnian TNF epsilon cDNA have been 
deposited with the American Type Culmre Collection, as noted above. Also as noted 
above, the cDNA deposit is referred to herein as "the deposited clone" or as "the cDNA 
of the deposited clone." The clones were deposited with the American Type Culture 
Collection, 12301 Park Lawn Drive, Rockville, Maiyland 208S2, USA, on December 
8, 1995 and March 1, 1996. and assigned ATCC Deposit No. 97377 and 97457, 
respectively. The deposited materials are pBluescript SK (-) plasmids (Snratagene, La 
Jolla, CA) that contains the full length TNF delta and TNF epsilon human cDNA. 

The deposits have been made under die terms of the Budapest Treaty on the 
international recognition of the deposit of micro-organisms for purposes of patent 
procedure. The strains will be irrevocably and without restriction or condition released 
to the public upon the issuance of a patent. The deposits are provided merely as 
convenience to those of skill in the an and are not an admission that a deposit is 
required for enablement, such as that required under 35 U.S.C. §112. The sequence 
of the polynucleotides contained in the deposited material, as well as the amino acid 
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sequence of the polypeptide encoded thereby, are controlling in the event of any conflict 
with any description of sequences herein. A license may be required to make, use or 
sell the deposited materials* and no such license is hereby granted. 

The presem mvention further relates to human TNF delta and TNF epsilon 
polypeptides having the deduced amino acid sequences of Figures 1 and 2. The 
polypeptide of the present invention may be a recombinant polypeptide, a namral 
polypeptide or a synthetic polypeptide. In certain preferred embodiments it is a 
recombinam polypeptide. 

The invention also relates to fragments, analogs and derivatives of these 
polypeptides. The terms "fragment/ "derivative" and "analog" when referring to the 
polypeptide of Figures 1 and 2 means a polypeptide which retains essentially the same 
biological function or activity as such polypeptide. Thus, an analog includes a 
proprotein which can be activated by cleavage of the proprotein portion to produce an 
active mature polypeptide. 

The fragment, derivative or analog of the polypeptide of Figures 1 and 2 may 
be (i) one in which one or more of the amino acid residues are substituted with a 
conserved or non-conserved amino acid residue (preferably a conserved amino acid 
residue) and such substinited amino acid residue may or may not be one encoded by the 
genetic code, or one in which one or more of the amino acid residues includes a 
substimem group*, or (iii) one m which the mature polypeptide is fused with another 
compound, such as a compound to mcrease the half-life of the polypeptide (for example, 
polyethylene glycol), or nv) one in which the additional amino acids are fiised to the 
mature polypeptide, such as a leader or secretory sequence or a sequence which is 
employed for purification of the manire polypeptide or a proprotein sequence. Such 
fragments, derivatives and analogs are deemed to be widiin the scope of those skilled 
in the art from the teachings herein. 
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Among the particularly preferred embodiments of die tnvemion in diis regard are 
polypeptides having the amino acid sequence of TNF delta and TNF epsilon set out in 
Figures 1 and 2, variants, analogs, derivatives and fragments diereof, and variants, 
analogs and derivatives of the fragments. Alternatively, particularly preferred 
embodiments of the invention in this regard are polypeptides having the amino acid 
sequence of the TNF delta and TNF epsilon of the human cDNA in the deposited clone, 
variants, analogs, derivatives and fragments thereof, and variants, analogs and 
derivatives of the fragments. 

Among preferred variants are those that vary from a reference by conservative 
amino acid substitutions. Sudi substimtions are those that substitute a given amino acid 
in a polypeptide by another amino acid of like characteristics. Typically seen as 
conservative substimtions are die replacements, one for another, among the aliphatic 
amino acids Ala, Val, Leu aiKl He; interchange of the hydroxyl residues Ser and Thr, 
exchange of the acidic residues Asp and Glu, substimtion betw^n the amide residues 
Asn and Gin, exchange of the basic residues Lys and Arg and replacements among the 
aromatic residues Phe« Tyr. 

Further particularly preferred in this regard are variants, analogs, derivatives and 
fragments, and variants, analogs and derivatives of the fragments, having die amino acid 
sequence of the TNF delta and TNF epsilon polypeptide of Figures 1 and 2 or of the 
cDNA in die deposited clone, in which several, a few, S to 10, 1 to S, 1 to 3, 2, 1 or 
no amino acid residues are substituted, deleted or added, in any combination. 
Especially preferred among diese are silent substimtions, additions and deletions, which 
do not alter die properties and activities of die TNF delta and TNF epsilon. Also 
especially preferred in this regard are conservative substimtions. Most highly preferred 
are polypeptides having die amino acid sequence of Figures 1 and 2 without 
substimtions. 
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The polypeptides and polymicleotides of the present invention are preferably 
provided in an isolated fonn, and preferably are purified to homogeneity. 

The TGF delta polypeptides of the present invention inchide the polypeptide of 
SEQ ID N0:2 (in panicular the mature polypeptide) as well as polypeptides which have 
at least 70% similarity (preferably at least 70% identity) to the polypeptide of SEQ ID 
N0:2 and more preferably at least 90% similarity (more preferably at least 90% 
identity) to the polypeptide of SEQ ID N0:2 and still more preferably at least 95% 
similarity (still more preferably at least 95% identity) to the polypeptide of SEQ ID 
N0:2 and also include ponions of such polypeptides with such portion of the 
polypeptide generally containing at least 30 amino acids and more preferably at least SO 
amino acids. 

The TGF epsilon polypeptides of the present invention include the polypeptide 
of SEQ ID NO:4 (in panicular the mature polypeptide) as well as polypeptides which 
have at least 70% similarity (preferably at least 70% identity) to the polypeptide of SEQ 
ID NO:4 and more preferably at least 90% similarity (more preferably at least 90% 
identity) to the polypeptide of SEQ ID N0:4 and still more preferably at least 95% 
similarity (still more preferably at least 95 % identity) to the polypeptide of SEQ ID 
N0:4 and also include ponions of such polypeptides with such ponion of the 
polypeptide generally containing at least 30 amino acids and more preferably at least 50 
amino acids. 

As known in the an "similarity" between two polypeptides is determined by 
comparing the amino acid sequence and its conserved amino acid substitutes of one 
polypeptide to the sequence of a second polypeptide. 

Fragments or ponions of the polypeptides of the present invention may be 
employed for producing the corresponding full-length polypeptide by peptide synthesis; 
therefore, the fragments may be employed as mtermediates for producing the full-length 
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polypeptides. Fragments or portions of the polynucleotides of the present invention may 
be used to synthesize full-length polynucleotides of the present invention. 

A fragment is a polypeptide having an amino acid sequence that entirely is the 
same as part but not all of the amino acid sequence of the aforementioned TNF delta 
and TNF epsilon polypeptides and variants or derivatives thereof. Such fragments may 
be "free-standing," i.e., not pan of or fused to other amino acids or polypeptides, or 
they may be comprised within a larger polypeptide of which diey fomi a part or region. 
When ccnnprised within a larger polypeptide, the presently discussed fragments most 
preferably fomi a single continuous region. However, several fragmems may be 
comprised within a single larger polypeptide. For instance, certain preferred 
embodunents relate to a fragment of a TNF delta and TNF epsilon polypqicide of the 
present comprised within a precursor polypeptide designed for expression in a host and 
having heterologous pre and pro-polypeptide regions fused to the ammo tenrnmis of the 
TNF delta and TNF epsilon fragment and an additional region fused to the carboxyi 
terminus of the fragment. Therefore, fragments in one aspect of the meaning intended 
herein, refers to the ponion or ponions of a fusion polypeptide or fusion protein derived 
from TNF delta and TNF epsilon. 

As representative examples of polypeptide firagnients of the invention, there may 
be mentioned those which have from aboiit 30 to about 233 amino acids. In diis 
context, "about** includes the panicularly recited range and ranges larger or smaller by 
several, a few, S. 4. 3. 2 or I amino acid at either extreme or at both extremes. For 
instance, about 100 to 233 amino acids in this context means a polypeptide fragment of 
100 plus or minus several, a few. S. 4. 3. 2 or 1 amino acids to 233 plus or miinis 
several a few, S, 4« 3. 2 or 1 ammo acid residues, i.e., ranges as broad as 100 minus 
several amino acids to 233 plus several amino acids to as narrow as 100 plus several 
amino acids to 233 minus several amino acids. 
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Highly preferred in this regard are the recited ranges plus or minus as many as 
5 amino acids at either or at both extremes. Particularly highly preferred are the recited 
ranges plus or minus as many as 3 amino acids at either or at both the recited extremes. 
Especially particularly highly preferred are ranges plus or minus 1 amino acid at eidier 
or at both extremes or the recited ranges with no additions or deletions. Most highly 
preferred of all in this regard are fragments bom about IS to about 233 amino acids. 

Among especially preferred fragments of the invention are truncation mutants of 
TNF delta and TNF epsilon. Truncation mutants include TNF delta and TNF epsilon 
polypeptides having the amino acid sequence of Figures 1 and 2, or of variants or 
derivatives thereof, except for deletion of a continuous series of residues (dia is, a 
continuous region, part or portion) diat includes the amino terminus, or a continuous 
series of residues that includes the carboxyl terminus or, as in double tmncadon 
mutants, deletion of two continuous series of residues, one including the amino terminus 
and one including the carboxyl terminus. Fragments having the size ranges set out 
about also are preferred embodiments of truncation fragments, which are e^ially 
preferred among fragments generally. 

Also preferred in this aspect of the invention are fragments characterized by 
strucmral or functional anributes of TNF delta and TNF epsilon. Preferred 
embodiments of the invention in this regard include fragments that comprise alpha-helix 
and alpha-helix foiming regions ("alpha-regions"), beta-sheet and beta-sheet-formmg 
regions ("beta-regioas"). mm and tum-fonning regions ("turn-regions"), coil and coil- 
forming regions (''coil-regions"), hydrophilic regions, hydrophobic regions, alpha 
amphipathic regions, beta amphipathic regions, flexible regions, surface-forming regions 
and high antigenic index regions of TNF delta and TNF epsilon. 

Certain preferred regions in these regards are set out in Figure 4 for TNF delta 
and Figure 5 for TNF epsilon. and include, but are not limited to, regions of the 
aforementioned types identified by analysis of the amino acid sequence set out in Figures 
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1 and 2, As set om in Figuies 4 and 5, such prefeired tegions include Gamier-Rohson 
alpha-regions, beta-regions, turn-regions and coil-regions, Chou-Fasman alpha-regions, 
beta-regions and turn-regions, Kyie-Doolittle hydrophilic regions and hydrophilic 
regions, Eisenberg alpha and beta amphipathic regions, Kaipius-Schulz flexible regions, 
Emini surface-forming regions and Jameson-Wolf high antigenic index regions. 

Amoi^ highly preferred fragments in this regard are those that comprise regions 
of TNF delta and TNF epsilon that combine several stiucmral feaniies, such as several 
of the features set out above. In this regard, die regions defined by the residues 
following the signal peptide region of Figures 1, 2, 4 and S, which all are characterized 
by amino acid compositions highly characteristic of nim-regions, hydrophilic regions, 
flexible-regions, surface-forming regions, and high antigenic index-regions, are 
especially highly preferred regions. Such regions may be comprised within a larger 
polypeptide or may be by themselves a preferred fragment of the present invention, as 
discussed above. It will be appreciated that the term "about as used in this paragraph 
has the meaning set out above regarding fragments in general. 

Funher preferred regions are diose that mediate activities of TNF delta and TNF 
epsilon. Most highly preferred in this regard are fragments that have a chemical, 
biological or other activity of TNF delta and TNF epsilon, including those widi a similar 
activity or an improved activity, or widi a dwreased undesirable activity. Highly 
preferred in this regard are fragments that contain regions that are homologs in 
sequence, or in position* or in both sequence and to active regions of related 
polypeptides, such as the related polypeptides set out in Figure 3, including human TNF 
a and 0. Among pantcularly preferred fragments in these regards are truncation 
mutants, as discussed above. 

It will be appreciated that the invention also relates to, among others, 
polynucleotides encoding die aforementioned fragments, polynucleotides that hybridize 
to polynucleotides encoding the fragments, panicularly those diat hybridize under 
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Stringent conditions, and polynucleotides, such as ?CR primers, for amplifying 
polynucleotides that encode the fragments. In these regards, piefened polynucleotides 
are those that correspondem to the preferred fragments, as discussed above. 

Tlie present invention also relates to vectors which include polynucleotides of the 
present invention, host cells which are genetically engineered with vectors of the 
uivention and the production of polypeptides of the invention by recombinant techniques. 

Host cells can be genetically engineered to incorporate polynucleotides and 
express polypeptides of the present invention. For instance, polynucleotides may be 
introduced into host cells using well known techniques of infection, transduction, 
transfection, transvection and transformation. The polynucleotides may be introduced 
alone or with other polynucleotides. Such other polynucleotides may be introduced 
independently, co*introduced or inuroduced joined to the polynucleotides of the 
invention. Thus, for instance, polynucleotides of the invention may be transfected imo 
host cells with another, separate, polynucleotide encoding a selectable marker, using 
standard techniques for co-transfection and selection in, for instance, mammalian cells. 
In this case the polynucleotides generally will be stably incorporated into the host cell 
genome. 

Alternatively* the polynucleotides may be joined to a vector containing a 
selectable marker for propagaiion in a host. The vector construct may be introduced 
into host cells by the aforementioned techniques. Generally, a plasmid vector is 
introduced as DNA in a precipitate, such as a calcium phosphate precipitate, or in a 
complex with a charged lipid. Electroporation also may be used to introduce 
polynucleotides imo a host. If the vector is a virus, it may be packaged in vitro or 
inuroduced into a packaging cell and the packaged virus may be transduced into cells. 
A wide variety of techniques suitable for making polynucleoQdes and for introducing 
polynucleotides into cells in accordance with this aspect of the invention are well known 
and routine to those of skill in the an. Such techniques are reviewed at length in 
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Sambiook et a/, cited above, which is illustrative of the many laboratory manuals that 
detail these techniques. In accordance with this dspect of the invention the vector may 
be* for example, a plasmid vector, a single or double-stranded phage vector, a single 
or double-stranded RNA or DNA viral vector. Such vectors may be introduced into 
cells as polynucleotides, preferably DNA, by well known techniques for introducing 
DNA and RNA into cells. The vectors, in the case of phage and viral vectors also may 
be and preferably are introduced into cells as packaged or encapsidated virus by well 
known techniques for infection and transduction. Viral vectors may be replication 
competent or replication defective. In the latter case viral propagation generally will 
occur only in complementing host cells. 

Preferred among vectors, in certam respects, are those for expression of 
polynucleotides and polypeptides of the present invention. Generally, such vectors 
comprise cis-acting control regions effective for expression in a host operatively linked 
to the polynucleotide to be expressed. Appropriate trans-acting factore either are 
supplied by the host, supplied by a complementiqg vector or supplied by the vector itself 
upon introduction into the host. 

In certain preferred embodiments in this regard, die vectors provide for specific 
expression. Such specific expression may be inducible expression or expression only 
in certain types of cells or both inducible and cell-specific. Particularly preferred among 
inducible vectors are vectors that can be induced for expression by environmental factors 
diat are easy to manipulate, such as temperamre and nutrient additives. A variety of 
vectors suitable to this aspect of the invention, including constimtive and inducible 
expression vectors for use in prokaryotic and eukaryotic hosts, are well known and 
employed routinely by those of skill in die an. 

The engineered host cells can be cultured in conventional nutrient media, which 
may be modified as appropriate for, imer alia, activating promoters, selectmg 
transformants or amplifying genes. Culnire conditions, such as temperature, pH and the 
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like, previously used with the host cell selected for expression generally will be suitable 
for expression of polypeptides of the present invention as will be apparent to those of 
skill in the art. 

A great variety of expression vectors can be used to express a polypeptide of the 
mvention. Such vectors include chromosomal, episomal and virus-derived vectors e.g., 
vectors derived from bacterial plasmids, from bacteriophage, from yeast episomes, from 
yeast chromosomal elements, from viruses such as baculoviruses, papova viruses, such 
as SV40, vaccinia viruses, adenoviruses, fowl pox viruses, pseudorabies viruses and 
retroviruses, and vectors derived from combinations thereof, such as those derived from 
plasmid and bacteriophage genetic elemems, such as cosmids and phagemids, all may 
be used for expression in accordance with this aspect of the present invention. 
Generally, any vector suitable to maintain, propagate or express polynucleotides to 
express a polypeptide in a host may be used for expression in this regard. 

The appropriate DNA sequence may be inserted into the vector by any of a 
variety of well-known and routine techniques. In general, a DNA sequence for 
expression is joined to an expression vector by cleaving the DNA sequence and the 
expression vector with one or more restriction endonucleases and then joining the 
restriction fragments together using T4 DNA ligase. Procedures for restriction and 
ligation diat can be used to this end are well known and routine to those of skill. 
Suitable procedures in this regard, and for constmcting expression vectors using 
alternative techniques, which also are well known and routine to those skill, are set forth 
in great detail in Samhrook et al. cited elsewhere herein. 

The DNA sequence in the expression vector is operatively linked to appropriate 
expression control sequence(s)« including, for instance, a promoter to direa mRNA 
transcription. Representatives of such promoters include the phage lambda PL 
promoter, the £. coli lac, trp and tac promoters, the SV40 early and late promoters and 
promoters of retroviral LTRs. to name just a few of the well-known promoters. It will 
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be understood that numerous promoters not mentioned are suitable for use in this aspect 
of the invention are well known and readily may be employed by those of skill in the 
manner illustrated by the discussion and the examples herein. 

In general, expression constructs will contain sites for transcription initiation and 
termination, and, in the transcribed region, a ribosome binding site for translation. The 
coding portion of the mature transcripts expressed by the constructs will include a 
translation initiating AUG at the beginning and a termination codon appropriately 
positioned at the end of the polypeptide to be nranslated. 

In addition, the constructs may contain control regions that regulate as well as 
engender expression. Generally, in accordance with many commonly practiced 
procedures, such regions will operate by controlling transcnption, such as repressor 
binding sites and enhancers, among others. 

Vectors for propagation and expression generally will include selectable markers. 
Such markers also may be suitable for amplification or the vectors may contain 
additional markers for this purpose. In this regard, the expression vectors preferably 
contain one or more selectable marker genes to provide a phexiotypic trait for selection 
of transformed host cells. Preferred markers include dihydrofolate reductase or 
neomycin resistance for cukaryoiic cell culnire, and tttracychne or ampicillin resistance 
genes for culturing £. coti and other bacteria. 

The vector containing the appropriaie DNA sequence as described elsewhere 
herein, as well as an appropriate promoter, and other appropriate conax>l sequences, 
may be introduced into an appropnate host using a variety of well known techniques 
suiuble to expression therein of a desired polypeptide. Representative examples of 
appropriate hosts include bacterial cells, such as E. colU Streptomyces and Salmonella 
typhimuriim cells; fungal cells, such as yeast cells; insect cells such as Drosophila S2 
and Spodoptera Sf9 cells; animal cells such as CHO, COS and Bowes melanoma cells; 
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and plant cells. Hosts for of a great variety of expression constructs are well known, 
and those of skill will be enabled by the present disclosure readily to select a host for 
expressing a polypeptides in accordance with this aspect of the present invendon. 

More particularly, the present invention also includes recombinant constructs, 
such as expression constructs, conq^rising one or more of the sequences described 
above. The constructs comprise a vector, such as a plasmid or viral vector, into which 
such a sequence of the mvention has been inserted. The sequence may be inserted in 
a forward or reverse orientation. In certain preferred embodiments in this regard, the 
construct further comprises regulatory sequences, inchiding, for example, a promoter, 
operably linked to the sequence. Large numbers of suitable vectors and promoters are 
known to those of skill in the art, and there are many commercially available vectors 
suitable for use in the present invention. 

The following vectors, which are commercially available, are provided by way 
of example. Among vectors preferred for use in bacteria are pQE70, pQE60 and pQE- 
9, available from Qiagen: pBS vectors, Phagescript vectors, Bluescript vectors, pNH8A, 
pNH16a, pNHlSA. pNH46A, available from Stratagene; and ptrc99a, pKK223-3, 
pKK233-3, pDR540, pRIT5 available from Pharmacia. Among preferred eukaryotic 
vectors are pWLNEO, pSV2CAT. pOG44, pXTl and pSG available from Stfaugene; 
and pSVK3, pBPV, pMSG and pSVL available from Pharmacia. These vectors are 
listed solely by way of illustration of the nuiny conunercially available and well known 
vectors that are available to those of skill in the an for use in accordance with this 
aspect of the present invention. It will be appreciated that any other plasmid or vector 
suitable for, for example, introduction, maintenance, propagation or expression of a 
polynucleotide or polypeptide of the invention in a host may be used in this aspect of 
the invention. 

Promoter regions can be selected from any desired gene usii^ vectors that 
contain a reponer transcription unit lacking a promoter region, such as a 
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chloramphenicol acetyl transferase ("cat") transcription unit, downsoeam of restriction 
site or sites for introducing a candidate promoter fragment; i.e., a fragmmt that may 
contain a promoter. As is well known, introduction into the vector of a promoter- 
containing fragment at the restriction site upstream of the cat gene engenders production 
of CAT activity, which can be detected by standard CAT assays. Vectors suitable to 
this end are well known and readily available. Two such vectors are pKK232-8 and 
pCM7. Thus, promoters for expression of polynucleotides of the present invention 
include not only well known and readily available promoters, but also promoters that 
readily may be obtained by the foregoing technique, using a reponer gene. 

Among known bacterial promoters suitable for expression of polynucleotides and 
polypeptides in accordance with the present invention are tfie E. coli laci and lacZ and 
promoters, the T3 and T7 promoters, the gpt promoter, the lambda PR, PL promoters 
and the tip promoter. Among known eukaryotic promoters suitable in this regard are 
the CMV immediate eariy promoter, the HSV thymidine kinase promoter, the early and 
late SV40 promoters, the promoters of retroviral LTRs, such as diose of the Rous 
sarcoma virus ("RSV"), and metallothionein promoters, such as the mouse 
metallothionein-I promoter. Selection of appro|niate vectors and promoters for 
expression in a host cell is a well known procedure and the requisite techniques for 
expression vector consmiction. introduction of die vector into die host and expression 
in the host are routine skills in the an. 

The present invention also relates to host cells containing the above-described 
constructs discussed above. The host cell can be a higher eukaryotic cell, such as a 
mammalian celK or a lower eukanotic cell, such as a yeast cell, or the host cell can be 
a prokaryotic cell, such as a bacterial cell. 

Introduction of the construct into die host cell can be effected by calcium 
phosphate transfection. DEAE-dextran mediated transfection, cationic lipid-mediated 
transfection, electroporation. transduction, infection or other mediods. Such mediods 
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are described in many standard laboratory manuals, such as Davis er al Basic Methods 
in Molecular Biology, (1986). Constracts in host cells can be used in a conventional 
manner to produce the gene product encoded by the recombinant sequence. 
Alternatively, the polypeptides of the invention can be synthetically produced by 
conventional peptide syndiesizers. 

Mature proteins can be expressed in mammalian cells, yeast, bacteria, or other 
cells under the control of appropriate promoters. Cell-free translation systems can also 
be employed to produce such proteins using RNAs derived from the DNA constructs of 
the present invention. Appropriate cloning and expression vectors for use with 
prokaryotic and eukaryotic hosts are described by Sambrook et al. , Molecular Cloning: 
A Laboratory Manual, 2nd Ed.. Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, N.Y. (1989). 

Generally, recombinant expression vectors will include origins of replication, a 
promoter derived from a highly-expressed gene to direct transcription of a downstream 
structural sequence, and a selectable marker to permit isolation of vector containing cells 
after exposure to the vector. Among suitable promoters are those derived from the 
genes that encode glycolytic enzymes such as 3-phosphoglycerate kinase ("PGK"), a- 
factor, acid phosphatase, and heat shock proteins, among others. Selectable markers 
include the ampicillin resistance gene of E. coli and the upl gene of S. cerevisiae. 

Transcription of the DNA encoding the polypeptides of the present invention by 
higher eukaryotes ma> be increaMxi by inserting an enhancer sequence into the vector. 
Enhancers are cis-acting element!i of DNA. usually about from 10 to 3(X) bp that act to 
increase transcriptional activity of a promoter in a given host cell-type. Examples of 
enhancers include the S V40 enhancer, which is located on the late side of the replication 
origin at bp 1(X) to 270. the cytomegalovirus early promoter enhancer, the polyoma 
enhancer on the late side of the replication origin, and adenovirus enhancers. 
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Polynucleotides of the invention, encoding die heterologous structural sequence 
of a polypeptide of die invention generally will be insened into die vector using standard 
techniques so that it is operably linked to die promoter for expression. The 
polynucleotide will be positioned so that the transcription start site is located 
appropriately 5' to a ribosome binding site. The ribosome binding site will be S* to die 
AUG diat initiates translation of die polypeptide to be expressed. Generally* there wiU 
be no other open reading frames that begin widi an initiation codon, usually AUG, and 
lie between die ribosome binding site and the uutiating AUG. Also, generally, diere 
will be a Ofanslation stop codon at die eml of die polypeptide and diere will be a 
polyadenylation signal and a transcription termination signal an>ropriately di^osed at 
the 3* end of die transcribed region. 

For secretion of the translated protein into the lumen of the endoplasnuc 
reticulum, into the periplasmic space or into the extracellular environment, appropriate 
secretion signals may be incorporated into the expressed polypeptide. The signals may 
be endogenous to die polypeptide or diey may be heterologous signals. 

The polypeptide may be expressed in a modified form, ^uch as a fusion protein, 
and may include not only secretion signals but also additional heterologous functional 
regions. Thus, for instance, a region of additional amino acids, particularly charged 
amino acids, may be added to the N-terminus of the polypeptide to improve stability and 
persistence in the host cell, during purification or during subsequent handling and 
storage. Also, region also may be added to the polypeptide to facilitate purification. 
Such regions may be removed prior to final preparation of the polypeptide. The 
addition of peptide moieties to polypeptides to engender secretion or excretion, to 
improve stability and to facilitate purification, among odiers, are familiar and routine 
techniques in the an. 

Suitable prokaryotic hosts for propagation, maintenance or expression of 
polynucleotides and polypeptides in accordance widi the invention include Escherichia 
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coU, Bacillus subtiUs and Salmonella typhimurim. Various species of Pseudomonas, 
Streptomyces, and Staphylococcus are suitable hosts in this regard. Moreover, many 
other hosts also known to those of skill may be employed in this regard. 

As a representative but non-limiting example, useful expression vectors for 
bacterial use can comprise a selectable marker and bacterial origin of replication derived 
from commercially available plasmids comprismg gCKtic elements of the well known 
cloning vector pBR322 (ATCC 37017). Such commercial vectors include, for example, 
pKK223-3 (Pharmacia Fine Chemicals, Uppsala, Sweden) and GEMl (Promega Biotec, 
Madison, WI, USA). These pBR322 ''backbone" sections are combined with an 
appropriate promoter and the structural sequence to be expressed. 

Following transformation of a suitable host strain and growth of the host strain 
to an appropriate cell density, where the selected promoter is inducible it is induced by 
appropriate means {e.g., temperature shift or exposure to chemical inducer) and cells 
are cultured for an additional period. Cells typically then are harvested by 
centrifiigation, disrupted by physical or chemical means, and the resulting cmde extract 
retained for further purification. Microbial cells employed in expression of protems can 
be disrupted by any convenient method, including freeze-thaw cycling, sonication, 
mechanical disruption, or use of cell lysing agents, such methods are well know to those 
skilled in the an. 

Various mammalian cell culmre systems can be employed for expression, as 
well. Examples of mammalian expression systems include the COS-T lines of monkey 
kidney fibroblast, described in Gluzman ei aL Cell 23:175 (1981). Other ceU lines 
capable of expressing a compatible vector include for example, die C127, 3T3, CHO, 
HeLa, human kidney 293 and BHK cell lines. 

Mammalian expression vectors will comprise an origin of replication, a suitable 
promoter and enhancer, and also any necessary ribosome binding sites, polyadenylation 
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sites, splice donor and acceptor sites, transcriptional termination sequences, and S* 
flanking non-transcribed sequences that are necessaiy for expression. In certain 
preferred embodiments in this regard DNA sequences derived from the SV40 splice 
sites, and the SV40 polyadenylation sites are used for required non-transcribed genetic 
elements of these types. 

The polypeptides of the present invention can be recovered and purified from 
recombinant cell cultures by well-known methods including ammonium sulfate or 
ethanol precipitation, acid extraction, anion or cation exdumge chromatography, 
phosphocellulose chromatography, hydrophobic mteraction chromatography, affinity 
chromatography, hydroxyl^atite chromatography and lectin chromatography. Most 
preferably, high performance liquid chromatography ("HPLC") is employed for 
purification. Well known techniques for refolding protein may be employed to 
regenerate active conformation when the polypeptide is denatured during isolation and 
or purification. 

Polypeptides of the present invention mclude namrally purified products, 
products of chemical synthetic procedures, and products produced by recombinant 
techniques from a prokaryotic or eukaryotic host, including, for exan^le, bacterial, 
yeast, higher plant, insect and mammalian cells. Depending upon the host employed in 
a recombinant production procedure, the polypeptides of the present invention may be 
glycosylated or may be non-glycosy iated. In addition, polypq)tides of the invention may 
also include an initial modified methionine residue, in some cases as a result of host- 
mediated processes. 

The polynucleotides and polypepiides of the present invention may be used in 
accordance with the present invention for a variety of applications, particularly those 
that make use of the chemical and biological properties TNF delta and TNF epsilon. 
Among these are applications in apoptosis of transformed cell lines, mediation of cell 
activation and proliferation and primary mediators of immune regulation antimicrobial. 
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antiviral and inflanunatoiy response susceptibility to pathogens. Additional applications 
relate to diagnosis and to treatment of disorders of cells, tissues and organisms. These 
aspects of the invention are illustrated further by the following discussion* 

This invention is also related to the use of the polymicleotides of the present 
invention to detect complementary polynucleotides such as, for example, as a diagnostic 
reagent. Detection of a mutated form of a polypeptide of the present invention 
associated with a dysfunction will provide a diagnostic tool that can add or define a 
diagnosis of a disease or susceptibility to a disease which results from under-expression 
over-expression or altered expression of polypeptide of the present invention, such as, 
for exanq)le, neoplasia such as tumors. 

Individuals carrying mutations in a gene of the present invention may be detected 
at the DNA level by a variety of techniques. Nucleic acids for diagnosis may be 
obtained from a patient's cells, such as from blood, urine, saliva, tissue biopsy and 
autopsy material. The genomic DNA may be used directly for detection or may be 
amplified enzymatically by using PCR prior to analysis. PGR (Saiki et at.. Nature, 324: 
163-166 1986). RNA or cDNA may also be used in the same ways. As an example, 
PCR primers complementary to the nucleic acid encoding TNF delta or TNF epsilon can 
be used to identify and analyze TNF delta or TNF epsilon expression and mutations. 
For example, deletions and insertions can be detected by a change in size of the 
amplified product in comparison to the normal genotype. Point mutations can be 
identified by hybridizing amplified DNA to radiolabeled TNF delta or TNF epsilon 
RNA or alternatively, radiolabeled TNF delta or TNF epsilon amisense DNA sequences. 
Perfectly matched sequences can be distinguished from mismatched duplexes by RNase 
A digestion or by differences in melting temperatures. 

Sequence differences between a reference gene and genes having mutations also 
may be revealed by direct DNA sequencing. In addition, cloned DNA segments may 
be employed as probes to detect specific DNA segments. The sensittvity of such 
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methods can be greatly enhanced by appropriate use of PCR or anodier amplification 
mettiod. For example, a sequencing primer is used with double-stranded PCR product 
or a singie-stranded template molecule generated by a modified PCR. The sequence 
determination is perfonned by conventional procedures with radiolabeled nucleotide or 
by automatic sequencing procedures with fluore$cent*tags. 

Genetic testing based on DN A sequence differences may be achieved by detection 
of alteration in electrophoretic mobility of DNA fragments in gels, with or without 
denamring agents. Small sequence deletions and insertions can be visualized by high 
resolution gel electrophoresis. DNA fragments of different sequences may be 
distmguished on denaturing formamide gradient gels in which the mobilities of different 
DNA fragments are retarded in the gel at different positions according to dieir specific 
melting or partial melting temperamres (see, e.g., Myers et aL. Science, 230:1242 
1985). 

Sequence changes at specific locations also may be revealed by nuclease 
protection assays, such as RNase and SI protection or the chemical cleavage method 
(e.g., Cotton et aL. Proc. Nail. Acad. ScL. USA, «5:4397-4401. 1985). Thus, the 
detection of a specific DNA sequence may be achieved by methods such as 
hybridization, RNase protection, chemical cleavage, direct DNA sequencing or the use 
of restriction enzymes, (e.g., restriction fragment length polymorphisms C'RFLP*') and 
Southern bloning of genomic DNA. In addition to more conventional gel- 
electrophoresis and DNA sequencing, mutations also can l>e detected by in situ analysis. 

The sequences of the present invention are also valuable for chromosome 
identification. The sequence is specifically targeted to and can hybridize with a 
particular location on an individual human chromosome. Moreover, there is a current 
need for identifying particular sites on the chromosome. Few chromosome marking 
reagents based, on acmal sequence data (repeat polymorphisms) are presently available 
for marking chromosomal location. The mapping of DNAs to chromosomes according 
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to the present invention is an important first step in correlating those sequences with 
genes associated with disease. 

In certain preferred embodiments in this regard, the cDNA herem disclosed is 
used to clone genomic DNA of a gene of the present invention. This can be 
accomplished using a variety of well known techniques and libraries, which generally 
are available commercially. The genomic DNA the is used for in sim chromosome 
mapping using well known techniques for this purpose. Typically, in accordance with 
routine procedures for chromosome mapping, some trial and error may be necessary to 
identify a genomic probe that gives a good in situ hybridization signal. 

In some cases, in addition, sequences can be mapped to chromosomes by 
preparing PCR primers (preferably 15-25 bp) from the cDNA. Computer analysis of the 
3' untranslated region of the gene is used to rapidly select primers that do not span more 
than one exon in the genomic DNA. thus complicating the amplification process. These 
primers are then used for PCR screening of somatic cell hybrids conuiming individual 
human chromosomes. Only those hybrids containing the human gene corresponding to 
the primer will yield an amplified fragment. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a 
panicular DNA to a particular chromosome. Using the present invention with the same 
oligonucleotide primers, sublocaltzation can be achieved with panels of fragments from 
specific chromosomes or pools of large genomic clones in an analogous manner. Odier 
mapping strategies that can similarl\ he used to map to its chromosome include in sim 
hybridization, prescnxnmg with labeled flow-sorted chromosomes and preselection by 
hybridization to construct chmmi>s4ime specific-cDNA libraries. 

Fluorescence in situ hybridization ("HSH") of a cDNA clone to a metaphase 
chromosomal spread can be used to provide a precise chromosomal location in one step. 
This technique can be used with cDNA as shon as 50 or 60. For a review of this 
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technique, see Venna et al^ Human Chromosomes: A Manual of Basic Techniques^ 
Pergamon Press. New York (1988), 

Once a sequence has been mapped to a precise chromosomal location, the 
physical position of the sequence on the chromosome can be correlated with genetic map 
data. Such data are founds for exanq)le, in V. McKusick, Mendelian Inheritance in 
Man, available on line through Johns Hopkins University, Welch Medical Library. The 
relationship between genes and diseases that have been mapped to the same 
chromosomal region are then identified through linkage analysis (coinheritance of 
physically adjacent genes). 

Next, h is necessary to determine the differences in the cDNA or genomic 
sequence between affected and unaffected individuals. If a mutation is observed in some 
or all of the affected individuals but not in any normal individuals, then the mutation is 
likely to be the causative agent of the disease. 

With current resolution of physical moping and genetic mapping techniques, a 
cDN A precisely localized to a chromosomal region associated with the disease could be 
one of between SO and 500 potemial causative geoes. (This assumes 1 megabase 
mapping resolution and one gene per 20 kb). 

The present invention also relates to a diagnostic assays such as quantitative and 
diagnostic assays for detecting levels of a protein in the present invention m cells and 
tissues, including determination of normal and abnormal levels. Thus, for instance, a 
diagnostic assay in accordance with the invention for detecting over-expression of TNF 
protein of the preseni invention compared to normal control tissue samples may be used 
to detect the presence of neoplasia, for example. Assay techniques that can be used to 
determine levels of a protein* such as a protein of the present invention, in a sample 
derived from a host are weli-known to those of skill in the art. Such assay methods 
include radioimmunoassays* competitive-binding assays. Western Blot analysis and 
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EUSA assays. Among these ELISAs frequently are preferred. An ELISA assay initially 
comprises preparing an antibody specific to a protein of the present invention, preferably 
a monoclonal antibody. In addition a reporter antibody generally is prepared which 
binds to die monoclonal antibody. The reporter antibody is attached to a detectable 
reagent such as radioactive, fluorescent or enzynaatic, which in this example is 
horseradish peroxidase enzyme. 

To carry out an ELISA assay a sample is removed from a host and incubated on 
a solid support, e.g. a polystyrene dish, that binds the proteins in the sample. Any free 
protein binding sites on the dish are then covered by incubating with a non-specific 
protein such as bovine serum albiunin. Next, the monoclonal antibody is incubated in 
the dish during which time the monoclonal antibodies attach to any protein of the present 
invention attached to the polystyrene dish. Unbound monoclonal antibody is washed out 
with buffer. The reponer antibody linked to horseradish peroxidase is placed m the dish 
resulting in binding of the reponer antibody to any monoclonal antibody bound to a 
protein of the present invention. Unattached reporter antibody is then washed out. 
Reagents for peroxidase activity, including a colorimetric substrate are then added to the 
dish. Inunobilized peroxidase, linked to protein of the present invention through the 
primary and secondary antibodies, produces a colored reaction product. The amount 
of color developed in a given time period indicates the amount of protein of the present 
invention present in the sample. Quantitative results typically are obuiined by reference 
to a standard curve. 

A competition assay may be employed wherein antibodies specific to protem of 
die presem invention attached to a solid support and labeled protein of the present 
invention and a sample derived from the host are passed over the solid suppon and the 
amount of label detected attached to the solid suppon can be correlated to a quantity of 
protein of the present invention in the sample. 
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The polypeptides, their fragments or other derivatives, or analogs thereof, or 
cells expressing them can be used as an immunqgen to produce antibodies thereto. 
These antibodies can be, for example, polyclonal or monoclonal antibodies. The present 
invention also includes chimeric, single chain, and humanized antibodies, as well as Fab 
fragments, or the product of an Fab expression libraiy. Various procedures known in 
the art may be used for the production of such antibodies and fragments. 

Antibodies generated against the polypeptides corresponding to a sequence of the 
present invention can be obtained by direct injection of tiie polypeptides into an animal 
or by administering the polypeptides io an animal, preferably a nonhuman. The 
antibody so obtained will then bind the polypeptides itself. In this manner, even a 
sequence encoding only a fragment of the polypeptides can be used to generate 
antibodies binding the whole native polypeptides. Such antibodies can then be used to 
isolate the polypeptide from tissue expressing that polypeptide. 

For preparation of monoclonal antibodies, any technique which provides 
antibodies produced by continuous cell line culnires can be used. Examples include the 
hybridoma technique (Kohler, G. and Milstein, C, Nature. 256:495-497 (1975), the 
trioma technique, the human B-cell hybridoma technique (Kozbor ei a/.. Immunology 
Today, 4:72 (1983) and the EBV-hybridoma technique to produce human monoclonal 
antibodies (Cole et al. . pg. 77-96 in Monoclonal Antibodies and Cancer Therapy, Alan 
R. Liss. Inc. (1985). 

Techniques described for the pnxluction of single chain antibodi^ (U.S. Patent 
No. 4,946 J78) can he adapted to produce single chain antibodies to inununogenic 
polypeptide products of this invention. Also, transgenic mice, or other organisms such 
as other mammals, may he used to express humanized antibodies to inmiunogenic 
polypeptide products of this invention. 
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The above-described antibodies may be employed to isolate or to identify clones 
expressing the polypeptide or purify the polypeptide of the present invention by 
attachment of the amibody to a solid suppon for isolation and/or purification by affinity 
chromatognqphy. 

Thus, the polypeptides of the present invention of the present invention may be 
employed to inhibit neoplasia, such as tumor cell growth. The polypeptides of the 
present invention may be responsible for tumor destruction through apoptosis and 
cytotoxicity to certain cells. The polypeptides of the present invention also induce up- 
regulation of adhesion cells, for example, LFA-1, therefore, may be employed for 
wound-healing. The polypeptides of the present invention may also be employed to treat 
diseases which require growth promotion activity, for example, restenosis, since the 
polypeptides of the present invention have proliferation effects on cells of endothelial 
origm. The polypeptides of the presem invention may, therefore, also be employed to 
regulate hematopoiesis in endothelial cell development. 

The polypeptides of the presem invention also stimulate the activation of T-cells, 
and may, therefore, be employed to stimulate an immune response against a variety of 
parasitic, bacterial and viral infections. The polypeptides of the present invention may 
also be employed in this respect to eliminate autoreactive T-cells to treat and/or prevent 
autoinmume diseases. An example of an autoinunune disease is Type I diabetes. 

This invention also provides a method for identification of molecules, such as 
receptor molecules, that bind the proteins of the present invention. - Genes encoding 
proteins that bind the proteins of the present invention, such as receptor proteins, can 
be identified by numerous methods known to those of skill in the art, for example, 
ligand panning and FACS sorting. Such methods are described in many laboratory 
manuals such as, for instance. Coligan ei al.. Current Protocols in Immunology 1(2): 
Chapter 5 (1991), 
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For instance, expression cloning may be employed for diis purpose. To this end 
poiyadenylated RNA is prepared from a cell responsive to the proteins of the present 
invention, a cDNA libraiy is created from this RNA, the library is divided into pools 
and the pools are transfected individually into cells that are not responsive to the 
proteins of the present invention. The transfected cells then are exposed to labeled the 
proteins of the present invention. The proteins of the presem invention can be labeled 
by a variety of well-known tedmiques including standard methods of radio-iodination 
or inclusion of a recognition site for a site-specific protein kinase. FoUowuig exposure, 
the cells are fixed and binding of cytostatin is determined. These procedures 
conveniently are carried out on glass slides. 

Pools are identified of cDN A that produced TNF delta or TNF epsilon bindmg 
cells. Sub-pools are prepared from these positives, transfected into host cells and 
screened as described above. Using an iterative sub-pooling and re-screening process, 
one or more single clones that encode the putative binding molecule, such as a receptor 
molecule, can be isolated. 

Alternatively a labeled ligand can be photoaffinity linked to a cell extract, such 
as a membrane or a membrane extract, prepared from cells that express a molecule that 
it binds, such as a receptor molecule. Cross-linked material is resolved by 
polyacrylamide gel electrophoresis ("PAGE") and exposed to X^ray fibn. The labeled 
complex containing the ligand-receptor can be excised, resolved into peptide fragments, 
and subjected to protein microsequenctng. The amino acid sequence obtained from 
microsequencing can be used to design unique or degenerate oligonucleotide probes to 
screen cDNA libraries to identify genes encoding the putative receptor molecule. 

Polypeptides of the invention also can be used to assess TNF delta or TNF 
epsilon binding capacity of TNF delta or TNF epsilon binding molecules, such as 
receptor molecules, in cells or in cell-free preparations. 
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The invention also provides a method of screening compounds to identify those 
which enhance or block the action of TNF delta or TNF epsilon on cells* such as its 
interaction with TNF delta or TNF epsilon binding molecules such as receptor 
molecules. An agonist is a compound which increases die natural biological functions 
of polypeptides of the present invention or which functions m a manner similar to 
polypeptides of the present invention, while antagonists decrease or elimmate such 
functions. 

For example, a cellular compartment* such as a membrane or a preparation 
thereof, such as a membrane-preparation, may be prepared from a cell that expresses 
a molecule that binds TNF delta or TNF epsilon, such as a molecule of a signaling or 
regulatory pathway modulated by TNF delta or TNF epsilon. The preparation is 
incubated with labeled TNF delta or TNF epsilon in the absence or the presence of a 
candidate molecule which may be a TNF delta or TNF epsilon agonist or antagonist. 
The ability of the candidate molecule to bind the binding molecule is reflected in 
decreased binding of the labeled ligand. Molecules which bnid gramitously, i.e., 
without mducmg the effects of TNF delta or TNF epsilon on binding the TNF delta or 
TNF epsilon binding molecule, are most likely to be good antagonists. Molecules that 
bind well and elicit effects that are the same as or closely related to TNF delta or TNF 
epsilon are agonists. 

TNF delta or TNF epsiion*like effects of potential agonists and antagonists may 
by measured, for iastance, by detennining activity of a second messenger system 
following interaction of the candidate molecule with a cell or appropriate cell 
preparation, and comparing the effect widi that of TNF delta or TNF epsilon or 
molecules that elicit the same effect!^ as TNF delta or TNF epsilon. Second messenger 
systems that may be useful in this regard include but are not limited to AMP guanylate 
cyclase, ion channel or phosphoinositide hydrolysis second messenger systems. 
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Another example of an assay for TNF delta or TNF epsilon antagonists is a 
competitive assay that combines TNF delta or TNF epsilon and a potential antagonist 
widi membrane-bound TNF delta or TNF epsilon receptor molecules or recombinant 
TNF delta or TNF epsilon receptor molecules under appropriate conditions for a 
competitive inhibition assay. TNF delta or TNF epsilon can be labeled, such as by 
radioactivity, such that the number of TNF delta or TNF epsilon molecules bound to a 
receptor molecule can be determined accurately to assess the effectiveness of the 
potential antagonist. 

Potential antagonists include small organic molecules, peptides, polypeptides and 
antibodies that bind to a polypeptide of die invention and thereby inhibit or extinguish 
its activity. Potential antagonists also may be small organic molecules, a peptide, a 
polypeptide such as a closely related protein or antibody that binds the same sites on a 
binding molecule, such as a receptor molecule, without inducmg TNF delta or TNF 
epsilon-induced activities, thereby preventing the action of a polypeoptide of the present 
invention by excluding it from binding to its receptor. 

Another potential antagonist is a soluble form of the TNF delta or TNF epsilon 
receptor which binds to TNF delta or TNF epsilon and prevents it from interacting with 
membrane-bound TNF delta or TNF epsilon receptors. In this way, the receptors are 
not stimulated by their iigand. 

Potential antagonists include a small molecule which binds to and occiq^ies the 
binding site of the polypeptide thereby preventing bindmg to cellutor binding molecules, 
such as receptor molecules, such that normal biological activity is prevented. Examples 
of small molecules include but are not limited to small organic molecules, peptides or 
non-peptide antagonists. 

Other potential antagonists include antisense molecules. Antisense technology 
can be used to control gene expression tiirough antisense DNA or RNA or through 
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triple-helix formation. Antisense techniques are discussed, for example, in Okano, J. 
Neurochem,, 56:560, 1991; Oligodeoxynucleotides as Antisense Inhibitors of Gene 
Expression, CRC Press, Boca Raton, FL (1988). Triple helix formation is discussed 
in, for instance Lee et aL Nucleic Adds Research, 6:3073 (1979); Cooney et tU.. 
Science, 241:456 (1988); and Dervan et al.. Science, 257:1360 (1991). Ihe methods 
aie based on binding of a polynucleotide to a complemeniary DNA or RNA. For 
example, the 5' coding portion of a polynucleotide that encodes the mature polypeptide 
of the present invention may be used to design an antisense RNA oligonucleotide of 
from about 10 to 40 base pairs in length. A DNA oligonucleotide is desiped to be 
complementary to a region of the gene involved in transcription thereby preventing 
transcription and the production of TNF delta or TNF epsilon. The antisense RNA 
oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the mRNA 
molecule into TNF delta or TNF epsilon polypeptide. The oligonucleotides described 
above can also be delivered to cells such that the antisense RNA or DNA may be 
expressed m vivo to inhibit production of a polypeptide of the present mvendon. 

The antagonists may be employed in a composition with a pharmaceutically 
acceptable carrier, e.g., as hereinafter described. 

The antagonists may be employed for instance to treat cachexia which is a lipid 
clearing defect resulting from a systemic deficiency of lipoprotein lipase, which is 
suppressed by TNF delta or TNF epsilon. The antagonists may also be employed to 
treat cerebral malaria in which polypeptides of the present invention appear to play a 
pathogenic role. The antagonists may also be employed to treat rheumatoid arthritis by 
inhibiting TNF delta or TNF epsilon induced produaion of inflammatory cytokines, 
such as ILl in the synovial cells. When treating arthritis, the polypeptides of the 
present invention are preferably injected intra-articulariy. 

The antagonists may also be employed to prevent graft-host rejection by 
preventing the stimulation of the immune system in the presence of a graft. 
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The antagonists may also be employed to inhibit bone resorption and, therefore, 
to treat and/or prevent osteoporosis. 

The antagonists may also be employed as anti-inflammatory agents, and to treat 
endotoxic shock. This critical condition results from an exaggerated response to 
bacterial and other types of infection. 

The invention also relates to compositions con^irising the polynucleotide or the 
polypeptides discussed above or the agonists or antagonists. Thus, the polypeptides of 
the present invention may be employed in combination virith a non-sterile or sterile 
carrier or carriers for use with cells, tissues or organisms, such as a pharmaceutical 
carrier suitable for administration to a subject. Such compositions comprise, for 
instance, a media additive or a therapeutically effective amount of a polypeptide of the 
invention and a pharmaceutically acceptable earner or excipient. iSuch carriers may 
include, but are not limited to, saline, buffered saline, dextrose, water, glycerol, ethanol 
and combinations thereof . The formulation should suit the mode of administration. 

The invention further relates to pharmaceutical packs and kits comprising one or 
more containers filled with one or more of the ingredients of the aforementioned 
compositions of the invention. Associated with such container(s) can be a notice in the 
form prescribed by a governmental agency regulating the manufacmre, use or sale of 
pharmaceuticals or biological products; refleaing approval by the agency of the 
manufacmre, use or sale of the product for hunum administration. 

Polypeptides and other compounds of the present invention may be employed 
alone or in conjunction with other compounds, such as therapeutic compounds. 

The pharmaceutical compositions may be administered in any effective, 
convenient manner including, for instance, administration by topical, oral, anal, vaginal. 
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intravenous, intraperitoneal, intramuscular, subcutaneous, intranasal or intradermal 
routes among others. 

The pharmaceutical compositions generally are administered in an amount 
effective for treatment or prophylaxis of a specific indication or indications. In general, 
the compositions are administered in an amount of at least about 10 ;zg/kg body weight. 
In most cases they will be administered in an amount not in excess of about 8 mg/kg 
body weight per day. Preferably, in most cases, dose is from about 10 /ig/kg to about 
1 mg/kg body weight, daily. It will be appreciated that optimum dosage will be 
determined by standard methods for each treaonent modality and indication, taking into 
account the indication, its severity, route of administration, complicaimg conditions and 
dielike* 

The polynucleotides, polypeptides, agonists and antagonists that are polypeptides 
of this invention may be employed in accordance widi the present invention by 
expression of such polypeptides in vivo, in treatment modalities often refened to as 
"gene therapy." 

Thus, for example, cells from a patient may be engineered with a polynucleotide, 
such as a DNA or RNA. encoding a polypeptide ex vivo, and the engineered cells then 
can be provided to a patient to be treated with the polypeptide. For example, cells may 
be engineered ex vivo by the use of a retroviral plasmid vector containmg RNA 
encoding a polypeptide of the present invention. Such methods are well-known in the 
an and their use in the present invention will be apparent from the teachings herein. 

Similarly, cells may be engineered in vivo for expression of a polypeptide in vivo 
by procedures known in the an. For example, a polynucleotide of the invention may 
be engineered for expression in a replication defective retroviral vector, as discussed 
above. The retroviral expression construct then may be isolated and introduced into a 
packaging cell is transduced with a retroviral plasmid vector containing RNA encodiiig 



-52- 



wo 97/33902 



PCT/US9(/03774 



a polypeptide of the present invention such that the packaging cell now produces 
infectious viral panicles containing the gene of interest. These producer cells may be 
administered to a patient for engineering cells in vivo and expression of the polypeptide 
in vivo. These and other methods for administering a polypeptide of the present 
invention by such method should be apparent to those skilled in the art from the 
teachings of the present invention. 

Retroviruses from which the retrovkal plasmid vectors herein above mentioned 
may be derived include, but are not limited to, Moloney Murine Leukemia Virus, spleen 
necrosis vims, retroviruses such as Rous Sarcoma Virus, Harvey Sarcoma Virus, avian 
leukosis virus, gibbon ape leukemia virus, human immunodeficiency virus, adenovirus. 
Myeloproliferative Sarcoma Virus, and mammary tumor virus. In one embodiment, the 
retroviral plasmid vector is derived from Moloney Murine Leukemia Virus. 

Such vectors well include one or more promoters for expressing the polypeptide. 
Suitable promoters which may be employed include, but are not limited to. the retroviral 
LTR; the SV40 promoter; and the human cytomegalovirus (CMV) promoter described 
in Miller e/fl/., Biotechniques, 7: 980-990(1989), or any otherpromoter(^.g., cellular 
promoters such as eukaryotic cellular promoters including, biit not limited to, the 
histone, RNA polymerase HI, and 6-actin promoters). Other viral promoters which may 
be employed include, but are not limited to. adenovirus promoters, thymidine kinase 
(TK) promoters, and B 19 par\mims promoters. The selection of a suitable promoter 
will be apparent to those skilled in the an from the teachii^s contained herein. 

The nucleic acid sequence encoding the polypeptide of the present invention will 
be placed under the control of a suuablc promoter. Suitable promoters which may be 
employed include, but arc not limited to. adenoviral promoters, such as the adenoviral 
major late promoter: or heterologous promoters, such as the cytomegalovirus (CMV) 
promoter; the respiratory syncytial virus (RSV) promoter; inducible promoters, such as 
the MMT promoter, the metallothionein promoter; heat shock promoters; the albumin 
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promoter; the ApoAI promoter; human globin promoters; viral thymidine kinase 
promoters, such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs 
(including the modified retroviral LTRs herein above described); the fi-actin promoter; 
and human growth homione promoters. The promoter also may be the native promoter 
which controls the gene encoding the polypeptide. 

The retroviral plasmid vector is employed to transduce packaging cell Imes to 
form producer cell lines. Examples of packaging cells which may be transfected 
include, but are not limited to, the PE501, PA317, Y-2, Y-AM, PA12, T19.14X, VT- 
19-17-H2, YCRE, YCRIP, GP+E-86, GP+envAml2, and DAN cell lines as described 
in Miller, A., Human Gene Therapy, 1: S-14 (1990). The vector may be transduced 
into the packaging cells through any means known in the art. Such means include, but 
are not limited to, electroporation, the use of liposomes, and CaP04 precipitation. In 
one alternative, the retroviral plasmid vector may be encapsulated into a liposome, or 
coupled to a lipid, and then administered to a host. 

The producer cell line will generate infectious retroviral vector panicles, which 
include the nucleic acid sequence(s) encoding the polypeptides. Such retroviral vector 
particles then may be employed to transduce eukaryotic cells, either in vitro or in vivo. 
The transduced eukan'otic cells will express the nucleic acid sequence(s) encoding the 
polypeptide. Eukaryotic cells which may be transduced include, but are not limited to, 
embryonic stem cells, embryonic carcinoma cells, as well as hematopoietic stem cells, 
hepatocytes, fibroblasis. myoblasts, keratinocytes, endothelial cells, and bronchial 
epithelial cells. 

The present invention is further described by the following examples. The 
examples are provided solely lo illustrate the invention by reference to specific 
embodiments. These exempliricaiion*s. while illustrating certain specific aspects of the 
invention, do not ponray the limitations or circumscribe the scope of the disclosed 
invemion. 
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All examples were earned out using standard techniques, which are well known 
and routine to those of sldU in the art, except where otherwise described in detail. 
Routine molecular biology techniques of the following examples can be carried out as 
described in standard laboratory manuals, such as Sambrook et aL\ Molecular Cloning: 
A Laboratory Manual, 2nd Ed.; Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, N.Y. (1989), herein referred to as "Sambrook." 

All parts or amounts set out in the foUowii^ examples are by weight, unless 
otherwise specified. Unless otherwise stated size separation of fragments in the 
examples below was carried out usiqg standard techniques of agarose and 
polyaciylamide gel electrophoresis CPAGE") in Sambrook and numerous other 
references such as, for instance, by Goeddel et al.. Nucleic Acids Res., 8: 4057 (1980). 
Unless described otherwise, ligations were accomplished using standard buffers, 
incubation temperatures and times, approximately equimolar amoimts of the DNA 
fragments to be ligated and approximately 10 units of T4 DNA ligase ("ligase") per 0.5 
MgofDNA. 

Example ^ 

Expression and Purification of Soluble Form of Human TNF Delta 
and TNF Epsilpn Using Byctiypa 

The DNA sequence encoding human TNF delta or TNF epsilon in the dq)osited 
polynucleotide was amplified using PCR oligonucleotide primers specific to the amino 
acid carboxyl terminal sequence of the human TNF delta or TNF epsilon protein and 
to vector sequences 3' to the gene. Additional nucleotides containing restriction sites 
to facilitate cloning were added lo the 5' and 3* sequences respectively. 

TTie 5* oligonucleotide primer had the sequence 5* GCG GGATCCCAG AGC 
Crrc ACC ACA G 3' containing the underlined restriction site, followed by 16 
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nucleotides of coding sequence set out in the Figures beginning with the USth base of 
the ATG codon. 

The 3' primer has the sequence 5* CGC AAG CTT ACA ATC ACA GTT TCA 
CAA AC 3' contains the underlined HuvHU restriction site followed by 20 nucleotides 
complementary to the last 13 nucleotides of the coding sequence set out in Figures 1 and 
2, including die stop codon. 

The restrictions sites were convenient to restriction enzyme sites in the bacterial 
e^^ression vectors pQ£-9, which were used for bacterial expression in these examples. 
(Qiagen, Inc. Chatsworth, CA), pQE*9 encodes ampicillin antibiotic resistance 
("Amp'**) and contains a bacterial origin of rq[)iication ("ori"), an IPTG inducible 
promoter, a ribosome binding site ("RBS**), a 6-His tag and restriction enzyme sites. 

The amplified human TNF delta DN A and ihe vector pQE-9 both were digested 
with BamHI and Hindlll and die digested DNAs dien were ligated together. Insertion 
of die TNF delta DNA into the pQE-9 restricted vector placed the TNF delta coding 
region downstream of and operably linked to the vector's IPTG-inducible promoter and 
in-frame widi an initiating AUG appropriately positioned for translation of TNF delta. 

The ligation mixture was transformed into competent £. co/i cells using standard 
procedures. Such procedures are described in Sambrook et al.^ Molecular Cloning: A 
Laboratory Manual, 2nd Ed.; Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, N.Y. (1989). £. coli strain MlS/rep4, containing multiple copies of the 
plasmid pREP4, which expresses lac repressor and confers kanamycin resistance 
C^Kan'**), was used in carrying out the illustrative example described here. This strain, 
which is only one of nuny that are suitable for expressing TNF delta, is available 
commercially from Qiagen. Transformants were identified by their ability to grow on 
LB plates in the presence of ampicillin. Plasmid DNA was isolated from resistant 
colonies and the identity of the cloned DNA was confirmed by restriction analysis. 
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Qones containing the desired constmcts wm grown overnight C^O/N") in liquid 
culture in LB media supplemented with both ampicillin (100 ug/ml) and kanamycin (25 
/ig/ml). The 0/N culture was used to inoculate a large culture, at a dilution of 
approximately 1:100 to 1:250. The cells were grown to an optical density at 600nm 
("ODfioo") of between 0.4 and 0.6. Isopropyl-B-D-thiogalactopyranoside C^IPTG") was 
then added to a fmal concentration of 1 mM to induce transcription from lac repressor 
sensitive promoters, by inactivating the lad repressor. Cells subsequently were 
incubated further for 3 to 4 hours. Cells then were harvested by centrifugation and 
disrupted, by standard methods. Inclusion bodies were purified from the disrupted cells 
using routine collection techniques> and protein was solubilized from the inclusion 
bodies into 8M urea. The 8M urea solution containing die solubilized protein was 
passed over a PD-10 column in 2X phosphate buffered saline ("PBS"), thereby rmoving 
the urea, exchanging the buffer and refolding the protein. The protein was purified by 
a further step of chromatography to remove endotoxin. Then, it was sterile filtered. 
The sterile filtered protein preparation was stored in 2X PBS at a concentration of 95 
micrograms per mL. 

Analysis of the preparation of TNF delta by standard methods of polyacrylamide 
gel electrophoresis revealed that the preparation contained about 80% monomer having 
the expected molecular weight of. approximately, 20.8 kDa. 

The protein is purified by chromotograjAy on a nickel-cbelate coltmm under 
conditions that allow for type-binding by proteins containing the 6-HIS tag. The protein 
is eluted from the column in 6-molar guanidine HCl pH 5.0 and renaured. 



Example 2 

Cloning and Expression of Soluble Human TNF Delta 
and TNT Ensiion in a Baculovims Expression System 
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The cDNA sequence encoding the full length human TNF delta or TNF epsilon 
protein, in the deposited clone is amplified using PGR oligonucleotide primers 
corresponding to the S' and 3* sequences of the gene: 

The y primer has die sequence 5* GCG GGATCC CCA GAG CCT CAC CAC 
AG 3* containing the underlined BamHI restriction enzyme site followed by 16 bases 
of die sequence of TNF delta or TNF epsilon of Figures 1 and 2. Inserted into an 
expression vector, as described below, the 5' end of the amplified fragment encoding 
human TNF delta or TNF epsilon provides an efficient signal peptide. An efficient 
signal for initiation of translation in eukaryotic cells, as described by Kozak, M.« J. 
MoL Biol. 196: 947-950 (1987) is appropriately located in die vector portbn of the 
construct. 

The 3' primer has die sequence 5* CGC TCT AGA ACA ATC ACA GTT TCA 
CAA AC 3' containing die underiined Xbal restriction site followed by nucleotides 
complementary to the last 13 nucleotides of die TNF delta or TNF epsilon coding 
sequence set out in Figures 1 and 2* including die stop codon. 

The amplified fragment is isolated from a 1 % agarose gel using a commercially 
available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.)* The fragment dien is digested 
widi BamHI and Asp718 and again is purified on a 1 % agarose gel. This fragment is 
designated herein F2. 

The vector pA2GP is used to express die TNF delta or TNF epsilon protein m 
the baculovirus expression system, using standard methods, such as those described m 
Sununers et al, A Manual of Mediods for Baculovirus Vectors and Insect Cell Culture 
Procedures, Texas Agriculniral Experimental Station Bulletin No. 1555 (1987). This 
expression vector contains the strong polyhedrin promoter of die Autographa californica 
nuclear polyhedrosis virus (AcMNPV) followed by convenient restriction sites. The 
signal peptide of AcMNPV gp67. including the N-teiminal methionine, is located just 
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upstream of a BamHl site. The polyadenylation site of the sunian vims 40 ("SV40") 
is used for efficient polyadenylation. For an easy selection of recombinant virus the 
beta-galactosidase gene from E.coli is inserted in the same orientation as the polyhedrin 
promoter and is followed by the polyadenylation signal of the polyhedrin gene. The 
polyhedrin sequences are flanked at both sides by viral sequences for cell-mediated 
homologous recombination with wild-type viral DNA to generate viable virus that 
express the cloned polynucleotide. 

Many other baculovuus vectors could be used iii place of pA2-GP, such as 
pAc373« pVL94l and pAcIMl provided, as those of skill readily will appreciate, that 
construction provides appropriately located signals for transcription, translation, 
trafficking and the like, such as an in-firame AUG and a signal peptide, as required. 
Such vectors are described in Luckow et al. Virology, 770:31-39, among others. 

The plasmid is digested with the restriction enzymes BamHI and Xbal and then 
is dephosphoiylated using calf intestinal phosphatase, using routine procedures known 
in the an. The DNA is then isolated from a 1% agarose gel using a commercially 
available kit ("Geneciean** BIO 101 Inc., La JoUa, Ca.). This vector DNA is designated 
herein "V2". 

Fragment F2 and the dephosphorylated plasmid V2 are ligated together with t4 
DNA ligase. E.coli HBIOl cells are transformed with ligation mix and spread on 
culmre plates. Bacteria are tdentined that contain the plasmid with the human TNF 
delta or TNF epsilon gene by digesting DNA from individual colonies using BamHI and 
Xhal and then analyzing the digestion product by gel electrophoresis. The sequence of 
the cloned fragment is conflrmed by DNA sequencing. This plasmid is designated 
herein pBacTNF delta. 

S Mg of the plasmid pBacTNF delta is co-transfected with 1.0 fig of a 
commercially available linearized baculovtrus DNA (**BaculoGold™ baculovuus DNA\ 



-59- 



wo 97/33902 



PCT/US96/03774 



Pharmingen, San Diego, CA.), using the iipofection method described by Feigner et al,, 
Proc. Natl. Acad. ScL USA, 54:7413-7417 (1987). l/xg of BaculoGold™ virus DNA and 
S fig of the plasmid pBacTNF delta are mixed in a sterile well of a microtiter plate 
containing SO ^1 of senrni free Grace's medium (Life Technologies Inc., Gaithersburg, 
MD). Afterwards 10 fil Lipofectin plus 90 ^1 Grace's medium are added, mixed and 
incubated for IS minutes at room temperature. Then the transfection mixture is added 
drop-wise to Sf9 insect cells (ATCC CRL 171 1) seeded in a 35 mm tissue culture plate 
with 1 ml Grace's medium without serum. The plate is rocked back and forth to mix 
the newly added solution. The plate is then incubated for S hours at 27 *C. After 5 
hours the uansfection solution is removed from the plate and 1 ml of Grace's insect 
mediimi supplemented with 10% fetal calf serum is added. The plate is put back imo 
an incubator and cultivation is continued at 27*C for four days. 

After four days the supernatant is collected and a plaque assay is performed, as 
described by Summers and Smith, cited above. An agarose gel with "Blue Gal" (Life 
Technologies Inc., Gaithersburg) is used to allow easy identification and isolation of 
gal-expressing clones, which produce blue-stained plaques. (A detailed description of 
a "plaque assay" of this type can also be found in the user's guide for insect cell culture 
and baculovirology distributed by Life Technologies Inc., Gaithersburg, page 9-10). 

Four days after serial dilution, the virus is added to the cells. After appropriate 
incubation, blue suined plaques are picked with the tip of an Eppendorf pipette. The 
agar containing the recombinant viruses is then resuspended in an Eppendorf tube 
containing 200 /il of Grace's medium. The agar is removed by a brief centriiugation 
and the supernatant containing the recombinant baculovirus is used to infect Sf9 ceils 
seeded in 35 nun dishes. Four day^ later the supematants of these culnire dishes are 
harvested and then they are stored at 4*C. A clone containing properly inserted TNF 
delta or TNF epsilon is identified hy DNA or TNF epsilon analysis including restriction 
mapping and sequencing. This is designated herein as V-TNF delta. 
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Sf9 cells are grown in Grace's medium supplemented with 10% heat-inactivated 
FBS. The cells are infected with the recombinam baculovirus V-TNF delta at a 
multiplicity of mfection ("MOD of about 2 (about 1 to about 3). Six hours later the 
medium is removed and is replaced with SF900 II meditmi minus methionine and 
cysteine (available from Life Technologies Inc., Gaithersburg). 42 hours later, 5 ^Ci 
of 3SS*methionine and S nCi 35S cysteine (available from Amersham) are added. The 
cells are further incubated for 16 hours and then they are harvested by centrifiigation, 
lysed and the labeled proteins are visualized by SDS-PAGE and autoradiografdiy. 

Example 3 

Tissue Distribution of TNF Delta Eynression 

Northern blot analysis was carried out to examine the levels of expression of 
TNF delta in human tissues, using methods described by, among others, Sambrook et 
fl/., cited above. Total cellular RNA samples are isolated with RNAzol^ B system 
(Biotecx Laboratories, Inc. 6023 South Loop East. Houston, TX 77033). 

About 10/ig of Total RNA was isolated from tissue samples. The RNA was size 
resolved by electrophoresis through a 1% agarose gel under snx)ngly denamring 
conditions. RNA was bloned from the gel onto a nylon filter, and the filter then is 
prepared for hybridization to a detectably labeled polynucleotide probe. 

As a pix)be to detect mRN A that encodes TNF delta, the antisense strand of the 
coding region of the cDN A insert in the deposited clone was labeled to a high specific 
activity. The cDNA was labeled by primer extension, using the Prime-It kit. available 
from Stratagene. The reaction was carried out using SO ng of the cDNA, following the 
standard reaction protocol as recommended by the supplier. The labeled polynucleotide 
was purified away from other labeled reaction comporents by column chromatography 
using a Select-G-50 column, obtained from 5-Prime - 3-Prime, Inc. of 5603 Arapahoe 
Road, Boulder, CO 80303. 
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The labeled probe was hybridized to the filter, at a concentration of 1,000,000 
cpm/ml, in a small volume of 7% SDS, 0.5 M NaP04» pH 7.4 at 65 X, overnight. 

Thereafter the probe solution was drained and the filter is washed twice at room 
temperanire and twice at 60'C widi 0.5 x SSC, 0.1% SDS. The filter then is dried and 
exposed to fihn at -70* C overnight with an intensifymg screen. 

Autoradiography shows that mRNA for TNF delta was detected in all 16 tissues 
with highest expression in heart followed by placenta and kidney. 

Example 4 

Gene Therapeutic Expression of Human TNF Delta or TNF Epsilon 

Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is 
placed in tissue-culmre medium and separated mto small pieces. Small chunks of the 
tissue are placed on a wet surface of a tissue culture flask, approximately ten pieces are 
placed in each flask. The flask is turned upside down* closed tight and left at room 
temperamre overnight. After 24 hours at room temperamre, the flask is inverted - the 
chunks of tissue remain fixed to the bonom of the flask - and fresh media is added (e.g. , 
Ham's F12 media, with 10% PBS, penicillin and streptomycin). The tissue is then 
incubated at 37*C for approximately one week. At this time, fresh media is added and 
subsequently changed every several days. After an additional two weeks in culture^ a 
monolayer of flbroblasts emerges. The monolayer is trypsinized and scaled into larger 
flasks. 

A vector for gene therapy is digested with restriction enzymes for cloning a 
fragment to be expressed. The digested vector is treated with calf intestinal phosphatase 
to prevent selMigation. The dephosphorylated, linear vector is fractionated on an 
agarose gel and purified. 
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cDNA capable of expressing active TNF delta or TNF epsilon. is isolated. The 
ends of the fragment are modified, if necessary, for cloning into the vector. For 
instance, 5** overhangmg may be treated with DNA polymerase to create blunt ends. 
3* overhanging ends may be removed using SI nuclease. Linkers may be ligated to 
blunt ends with T4 DNA ligase. 

Equal quantities of the Moloney murine leukeniia vims linear backbone and the 
TNF delta or TNF epsUon fragment are mixed together and joined using T4 DNA 
ligase. The ligation mixture is used to transform E. Coli and the bacteria are then plated 
onto agar-containing kanamycin. Kanamycin phenotype and restriction analysis confiim 
that the vector has the properly inserted gene. 

Packaging cells are grown in tissue culture to confluent density in Dulbecco's 
Modified Eaglets Medium (DMEM) with 10% calf serum (CS), penicillin and 
streptomycin. The vector containing the TNF delta or TNF epsilon gene is introduced 
into the packaging cells by standard techniques. Infectious viral particles containing the 
TNF delta or TNF epsilon gene are collected from the packaging cells, which now are 
called producer cells. 

Fresh media is added to the producer cells, and after an appropriate incubation 
period media is har\'ested from the plates of confluent producer cells. The media, 
containing the infectious viral panicles, is flltered through a Millipore filter to remove 
detached producer cells. The Tillered media then is used to infect fibroblast cells. Media 
is removed from a sub-confluent plate of fibroblasts and quickly replaced with the 
filtered media. Polybrene (Aldrich) may be included in the media to facilitate 
transduction. After appropriate incubation, the media is removed and replaced widi 
fresh media. If the titer of virus is high, then virtually all fibroblasts will be infected 
and no selection is required. If the liter is low, then it is necessary to use a retroviral 
vector that has a selectable marker, such as neo or his, to select out transduced cells for 
expansion. 
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Engineered fibroblasts then may be injected into rats, either alone or afiter having 
been grown to confluence on microcarrier beads, such as cytodex 3 beads. Hie injected 
fibroblasts produce TNF delta or TNF epsilon product, and the biological actions of ttie 
protein are conveyed to the host. 

It will be clear that the invention may be practiced otherwise than as particularly 
described in the foregoing description and examples. Numerous modifications and 
variations of the present invention are possible in light of the above teachings and, 
therefore, are within the scope of the appended claims. 
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WHAT IS CLAIMED IS; 

1. An isolated polynucleotide comprising a polynucleotide haying at least 70% 
identify to a meioiber selected from the group consisting of: 

(a) a polynucleotide encoding a polypeptide comprising an amino acid 
sequence as set fordi in S£Q ID N0:2; 

(b) a polynucleotide encoding a polypeptide comprising an amino acid 
sequence as set forth in SEQ ID N0:4; 

(c) a polynucleotide encodii^ a polypeptide comprising amino acid 39 
to amino acid 233 of SEQ ID N0:2; 

(d) a polynucleotide which is complementary to the polynucleotide of (a), 
(b), or (c); and 

(e) a polynucleotide comprising at least IS bases of the polynucleotide 
of (a), (b), (c) or (d). 

2. The polynucleotide of Claim 1 wherein the polynucleotide is DNA. 

3. The polynucleotide of Claim 1 wherein the polynucleotide is RNA. 

4. The polynucleotide of Claim 1 wherein the polynucleotide is genomic DNA. 

5. The polynucleotide of Claim 2 which encodes a polypeptide comprising the 
amino acids of SEQ ID N0:2. 

6. The polynucleotide of Clami 2 which encodes a polypeptide conlprising amino 
acid 39 to 233 of SEQ ID N0:2. 

1. The polynucleotide of Claim 2 which encodes a polypq>tide comprising the 
amino acids of SEQ ID N0:4. 



^5- 



wo 97/33902 



PCT/US96y03774 



8. The polynucleotide of Claim 2 which encodes a polypeptide comprising the 
ammo acids 1 to 188 of SEQ ID N0:4. 

9. An isolated polynucleotide comprising a polynucleotide which is at least 70% 
idemical to a member selected from the group consistmg of: 

(a) a polynucleotide which encodes a mature polypeptide having the 
amino acid sequence expressed by the human cDNA contamed in ATCC Deposit No« 
97377; 

(b) a polynucleotide which encodes a mature polypeptide having the 
amino acid sequence expressed by the human cDNA contained in ATCC Deposit No. 
97457; 

(c) a polynucleotide which is complementary to the polynucleotide of (a) 

or (b); and 

(d) a polynucleotide comprising at least IS bases of the polynucleotide 
of (a), (b)or(c). 

10. The polynucleotide of claim I comprising from nucleotide 447 to nucleotide 1717 
of SEQ ID No. 1. 

11. The polynucleotide of Claim 1 comprising from nucleotide 332 to nucleotide 
1717 of SEQ ID No. I. 

12. The polynucleotide of Claim I comprising from nucleotide 1 to nucleotide 564 
ofSEQIDNO:3. 

13. A vector comprising the DN A of Claim 2. 

14. A host cell comprising the vector of Claim 13. 
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15. A process for producing a polypeptide comprising expressing from the host ceil 
of Claim 14 the polypeptide encoded by said DNA. 

16. A process for producing a cell comprising genetically engineering the cell with 
the vector of Claim 12 to thereby express the polypeptide encoded by the human cDNA 
contained in the vector. 

17. A polypeptide comprising a member selected from the group consisting of: 

(a) a polypeptide having an amino acid sequence as set forth in SEQ ID 

N0:2; and 

(b) a polypeptide comprising amino acid 39 to 233 of SEQ ID N0:2; 

(c) a polypeptide comprising amino acid 1 to 188 or SEQ ID NO:4; and 

(d) a polypeptide having at least a 70% identity to the polypeptide of (a), 

(b)or(c). 

18. The polypeptide of Claim 17 wherein the polypeptide comprises amino acid 1 to 
amino acid 233 of SEQ ID N0:2. 

19. The polypeptide of Claim 17 wherein the polypeptide comprises amino acid 39 to 
amino acid 233 of SEQ ID N0:2. 

20. The polypeptide of Claim 17 wherein the polypeptide comprises amino acid 1 to 
amino acid 188 of SEQ ID N0:4. 

21. A compound which inhibits activation of the polypeptide of claim 17. 

22. A method for the treatment of a patient having need of TNF delta comprising 
administering to die patient a therapeutically effective amount of the polypeptide of 
claim 17. 



-67- 



wo 97/33902 



PCT/US96/03774 



23. A method for the treatment of a patient having need of TNF epsilon comprising: 
administering to the patient a therapeutically effective amoimt of the polypeptide of 
claim 17. 

24. The mediod of Claim 22 wherein said therapeutically effective amount of the 
polypeptide is administered by providing to the patient DNA encoding said polypeptide 
and expressing said polypeptide in vivo. 

25. The method of Claim 23 wherein said therapeutically effective amount of the 
polypeptide is administered by providing to the patient DNA encoding said polypeptide 
and expressing said polypeptide in vivo. 

26. A method for the treatment of a patient having need to inhibit a TNF delta 
polypeptide comprising: administering to the patient a therapeutically effective amoum 
of the compound of Claim 21. 

27. A method for the treatment of a patient having need to inhibit a TNF epsilon 
polypeptide comprising administering to the patient a therapeutically effective amount 
of the compound of Claim 21 . 

28. A process for diagnosing a disease or a susceptibility to a disease related to an 
under-expression of the polypeptide of claim 17 comprising determining a mutation in 
a nucleic acid sequence encoding said polypeptide. 

29. A diagnostic process comprising analyzing for the presence of the polypeptide 
of claim 17 in a sample derived from a host. 

30. A method for identifying compounds which bind to and inhibit activation of the 
polypeptide of claim 17 comprising 
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contacting a ceil expressing on the surface thereof a receptt)r for the polypeptide, 
said receptor being associated with a second component capable of providing a 
detectable signal in response to the binding of a compound to said receptor, with an 
analytically detectable TNF delta polypeptide and a compound under conditions to 
permit binding to the receptor; and 

determining whether the compound binds to and inhibits the receptor by 
detecting die absence of a signal generated from the interaction of the TNF delta with 
the receptor. 
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BOX II. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACiCING 

This ISA found multiple inventions as follows: 

I. Claims 1-20, drawn (o an isolated polynueleotide, a vector, a host ccU. a process for producing a polypeptide, a 
process producing a cell and a polypeptide. 

II. Clainis 21 . 26 and 27, drawn to a compound which inhibiU activatbn of the polypeptide and a . method for the 
treatment of a patient comprising administering the compound. 

III. Claims 22 and 23. drawn to a method for the treatment of a patient comprising administering a polypeptide. 

IV. Claims 24 and 25. drawn to a method for the treatment of a patient comprising administering DNA. 

V. Claim 28. drawn to a process for diagnosing a disease comprising determining a mutation. 

VI. Claim 29. drawn to a diagnostic process comprising analyzing for a polypqjtidc 
VILClaim 30, drawn to a method for identifying compounds. 
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IS lackmg. The claims arc not so linked by aspecialtechnical feature within the meaning of PCT Rule 13.2 so as to form 
a single inventive concept. 
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